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With WESTCOTT recorders metering the entire gas pressure for a field 


of 57 wells, for instance, Louisiana oil and gas field engineers take their 


etty much as a 


Meters, Flow- 


meters and Control instruments are found throughout Louisiana's production, pipeline 


and refinery operations . . . meeting every condition of pressure, flow, kind and size 


of piping, specific gravity, viscosity, temperature . . . 


Integrating, Recording and Indicating types of Orifice Meters and Flowmeters 


. . « for the modern metering of oil, gas, steam, air and liquids . 


. are described 


fully in Bulletins EG-2 and E-3. (Also write for complete specifications on the New 


METRIC Air-Actuated Remote Recorder and Controller.) 


METRIC METAL WORKS © ERIE, PA. 


AMERICAN 


METER CO. rnc. 


ESTABLISHED 1836 

































The Course of Oil 


By K. C. SCLATER 





Crude Stocks of crude oil in storage are 
Oil in about as low today as they have been 
for many years. One would think 
that this would cause anxiety, par- 
ticularly in view of the fact that the consumption of 
petroleum products is still on the increase and greater 
today than ever. But there is really very little cause for 
worry on this point. Vast changes in the economics of 
oil development and production have been taking place. 
Improvements in oil production technique and the 
trend toward proration of crude oil production have 
altered the picture. It is now possible to vary the rate 
of production within wide limits without sacrificing 
efficiency. The flow of wells can be increased or 
decreased almost at the will of the operator to meet 
normal fluctuations in demand. Crude can be stored 
underground in its natural reservoir until required with 
no appreciable loss. Pipe line facilities between the field 
and refinery and important centers of consumption are 
constantly being improved. 

It is obvious, therefore, that the need for large sur- 
face stocks of crude oil is not so imperative as it once 
was. So, even though stocks of crude oil in storage are 
lower today than for several years, they are believed to 
be adequate by authorities who take into account the 
changes wrought by proration and improved technique. 


Storage 


Observations There are many ways in which pro- 
on ration has affected the practical 
P , phases of oil production. It has made 

roration the producer unit-cost conscious. 
“Gushers” have become taboo. The producer must be 
satisfied with a daily rate of production that may be 
only a fraction of the rate at which his wells are 
capable of producing. This breeds in him a desire to 
analyze his costs more closely and to conduct his pro- 
ducing operations efficiently. 


Another interesting aspect of proration is its effect 
on the average rate of production per well. One might 
be inclined to think that curtailment of production by 
proration would tend to lower the average daily rate 
of production per well. Experience indicates that it 
does not, for the average rate of production per well 
is higher than before the days of curtailment of pro- 
duction by proration. In 1936, the average daily pro- 
duction per well in the United States was 8.6 barrels. 
This average is among the highest ever recorded. It 
may be that proration, combined with energy conser- 
vation, is prolonging the life of the average well and 
maintaining production at a higher daily rate per well. 

“On the other hand it may be that when production 
,is curtailed by proration the number of abandonments 
uicreases because of a low daily rate of production. The 
et probability assumes that proration shortens the 
nic life of wells and leads to their abandonment. 
‘alse assumption, for in those fields in which 
‘ated, natural energy is conserved, and» 


lat. 
econoi. 

This is a . 
wells are pro. 
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thus the economic life of the average well extended 
The higher average daily well production cannot there. 
fore be accounted for by abandonments resulting from 
extreme curtailment. It is more likely to result from 
maintaining a higher average rate of production 
through reasonable curtailment. 

A higher average daily production per well in recent 
years might also be accounted for by improved second. 
ary recovery methods and their wider application to 
the rejuvenation of old stripper fields, and by the appli- 
cation of water-flooding and air-gas repressuring on an 
increasingly wider scale. Many water-flooding projects 
and repressuring projects begun several years ago have 
begun to show results. Substantial increases in recover 
are being obtained. The life of many old wells has been 
prolonged and their daily rate of production increased, 
Secondary recovery methods, however, can account 
only in part for the higher average daily well produc- 
tion. 

Another reason, and probably the main one, for the 
higher average daily well production is the larger pro- 
portion of wells that produce by flowing when cur- 
tailment of production by proration is in force. Wells 
of large potential producing capacity are no longer 
brought-in as gushers. They are completed and 
brought-in under proper control, and not a drop of oil 
is wasted in the process. Instead of being produced at 
maximum capacity large wells are generally produced 
at their most efficient rate as determined by reservoir 
conditions. The flowing period is greatly extended and 
the ultimate recovery of oil increased. Under the old 
regime, wells were allowed to flow at or near their 
maximum capacity. The flowing life of wells was com- 
paratively short and it was not long before they had 
to be produced by pumping or other artificial means. 
When the pumping period is reached, lifting costs soar, 
and the deeper the well the more pronounced the in- 
crease in costs. In wells as deep as many of those being 
produced today, particularly those having a low daily 
rate of production, the cost of lifting oil by any means 
other than natural flow would in many instances be 
prohibitive. Abandonment of deep wells would exact 
a greater toll than at present were wise curtailment 
not practiced. 


Under proration, the proportion of deep wells flow- 
ing is on the increase and many of them will have a 
long flowing life. 

Although the pay-out of a well may be prolonged 
under proration the ultimate revenue is likely to be 
greatly enhanced as a result of lower lifting costs and 
greater ultimate oil recovery. 

The effects of proration on the practical phases of 
oil production have been far-reaching and, on the 
whole, beneficial. Despite any defects present proration 
practice may have—and it has many—there is this to 
be said for it: It has been a valuable aid in fostering 
sound production methods. 
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oS" Determination is Still 
NS the Driving Force to Achievement 


“Suddenly Galileo dropped the two shots of 
different weights and” ... his idea, the daily 
tr _ = used law of falling bodies, had been proved. 
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ae ft > = * 7 7 Galileo’s will to achieve had again won out. 





“HERCULES” (Red Strand) Wire Rope is the result of 


DOMESTIC DISTRIBUTORS the determination of an entire organization to produce 


AMERICAN SUPPLY CO.., Kilgore, Tex. 
CASEY & NEWTON 
901 Century Building, Pittsburgh, Pa. 


GUSTIN-BACON MFG. CO. 
Kansas City, Fort Worth, Houston, 
Odessa, Tulsa 


F. HAMILTON CO., Inc., Bradford, Pa. 


HERCULES SUPPLY COMPANY 
Fort Worth, Corpus Christi, Houston, 
Kilgore 


HILLMAN-KELLEY, Inc. 
2441 Hunter St., Los Angeles, Calif. 


KIMBELL-BOSTIC SUPPLY CO., Inc. 
Wichita Falls, Texas 


THE B. LEVY ESTATE, Titusville, Pa. 
MURRAY-BROOKS HDW. CO., Ltd. 
Lake Charles, La. 
Houma, Jennings, New Iberia, 
Ville Platte 


NORVELL-WILDER SUPPLY CO. 
Beaumont, Corpus Christi, Ft. Worth, 
Houston, Monahans, Texas 

Lake Charles, La. 
PARKERSBURG SUPPLY COMPANY 
Parkersburg, W. Va. 
UNION PIPE AND SUPPLY CO., Inc. 
Owensboro, Ky. 
UNITED PIPE AND SUPPLY CORP. 
Charleston, W. Va. 


UNITED SUPPLY & MFG. COMPANY 
Tulsa, Oklahoma City, Stonewall 
Chase, Kan.; Hutchinson, Kan.; Hous- 
ton, Tex., Odessa, Tex., Pampa, Tex., 

Eunice, N. M. 
WESTERN MACHINERY CO. 
Centralia, Ill., Clay City, Ill. 
Export Distributor 
CONTINENTAL EMSCO CO.., Inc. 
30 Rockefeller Plaza, New York, N. Y. 
Branches: 
Buenos Aires, London, Ploesti 


a quality product. In our plant, office, and among the 
Leschen men in the field, there is that satisfaction... 
pride... that each one has had a part in bringing to 
you a superior product. 


Your experience in using “HERCULES” (Red Strand) 
will prove that we are justified in this pride . . . because, 
this Wire Rope will prove its superior quality to you 
... the result of our determination to make it do so. 


“HERCULES” Rotary Lines are available in both Round 
Strand and Flattened Strand construction—either Standard or 
Preformed....We especially recommend the Preformed type 
of Wire Rope for Tubing Lines, Sucker Rod Lines and 
Winch Lines. 
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HIGHLIGHTS IN OILDOM 
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Arkansas Oil 
and Gas 
Law Framed 


The Arkansas Legislature now has 
before it for consideration a pro- 
posed oil and gas law comprehensive 
in its scope. The measure was framed 
by A. M. Crowell, chief engineer and proration agent of the 
Arkansas Oil and Gas Conservation Commission, and em- 
braces the best points of the existing laws of Oklahoma, 
Texas, Kansas, New Mexico, and Louisiana, as well as the 
views of leading conservation authorities of all oil and gas 
producing states and the Federal Government. 

Uniform well spacing, unitization of small tracts, drilling 
regulations, oil and gas control, transportation control, and 
processing control are provided for in the proposed measure. 


& 
Adequate Meter- Installation at refineries and natural 
ing Ordered gasoline plants of adequate tanks 
for Refineries and meters to measure intake of 
a 


. crude oil and gas and output of 
Gasoline Plants refined products has been ordered by 


the Texas Railroad Commission. The commission said that, in 
the absence of proper tanks and other equipment to enable 
a check, it is impossible for agents of that body to check 
accurately the operations of such refineries and natural gas- 
oline plants. It has also been found that in numerous instances 
reports have been filed containing incorrect or inadequate 
information because some refineries were not equipped to 
determine the accuracy or correctness of reports. 

To remedy this situation the commission ordered that, 
effective February 1, tanks be installed at every refinery for 
measuring crude oil and products received at the refinery 
and the output of finished products; that meters be installed 
at natural gasoline plants to measure the intake of each type 
of gas or vapor; that metering facilities be installed to 
account for disposal of residue gas, and that tanks be pro- 
vided to assist in measuring finished products of natural 
gasoline plants. 

The order stipulated that after February 1 a 12 months’ 
certificate of compliance will be required for operation of a 
refinery or gasoline plant. 

2 

Adopt Rules for The Arkansas Board of Conservation 
Atlanta Field, has adopted rules and regulations for 
Arkansas the “Big Lime” of the Atlanta field, 

Columbia County. The rules limit 
drilling to one well to every 40 acres. The casing program 
provides for a minimum of 100 ft. of surface casing set and 
cemented with not less than 50 sacks of cement, cementing 
to be done by the pump and plug method, and allowed to 
set a minimum of 24 hours. A second string of casing must 
be set at least 50 ft. into the hard (Annona) chalk at a 
depth of about 2550 ft. and shall be cemented with sufficient 
cement to fill the annular space back of the casing and into 
the surface casing, using not less than 500 sacks. The produc- 
ing string shall consist of new casing, mill-tested to at least 


10 


mre 


2000-lb. per sq. in. pressure, which shall be set on top of, of 
completely through, the “Big Lime.” 


The Nye resolution (Senate Joint 
Resolution 24), to claim all statey 
tidelands for the Federal Govern. 
ment, was introduced into Congress 
early this month. “If that resolution passes, the State of 
California will immediately lose $75,000 per month in gil 
royalties from its tidelands,” according to Ralph Forch, presi- 
dent of the United Landowners Association. It is the same 
action that was taken in the last session of Congress when 
the resolution was killed in the House Rules Committee only 
after a determined, last-minute fight by a delegation sent to 
Washington by the United Landowners Association. After 
claiming all tidelands, in its original form, the resolution was 
amended by the House Judiciary Committee to include only 
California. There is no indication that a like course will not 
be attempted again this year, but if it is, California members 
of Congress are prepared to fight the proposal, according to 
word from California. 


Nye Resolution 
Reintroduced 
In Congress 


“The United Landowners Association was formed last 
year to prepare against the possibility of the reintroduction 
of the resolution. It has known that the matter would again 
come before the Congress. The Navy Department, in a mis- 
taken belief that it must have special oil reserves for its 
needs in time of war, has for years been anxious to acquire 
oil reserves wherever they are found, without seeming to 
realize that every oil company in the country, for purely 
patriotic reasons, would make every barrel of oil immediately 
available for the Navy’s use in time of need,” Forch said. 

“In this particular instance, title to the tidelands and sub- 
merged lands has been held to be in the states ever since the 
states were admitted into the Union. That applies to all 
states, California included. The government’s present claim 
that there is no truth in the Supreme Court decisions that 
have established this doctrine seems to be a far cry from the 
generally accepted theory that the government is supposed to 


proceed on a dispassionate, equitable plane,” 
Forch. 


according to 


= 
Germany’s Germany’s production of mineral oil 
Output of Oil during the first ten months of 1938 


amounted to 3,335,115 bbl. as com- 
pared with 2,619,455 bbl. during the 
corresponding period of 1937, according to a report from the 
American consulate at Bremen, made public by the U. 5. 
Department of Commerce. 


The increase was 715,000 bbl., or about 27 percent. The 
Hannover fields accounted for about 75 percent of the total 


Shows Gains 


production as compared with 91 percent during the first ten 
months of 1937. The figures show that increased production 
during 1938 was largely due to inclusion of the production in 
Austrian fields and to new wells that have been brought-in. 
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Progress of Major Pipe Line Work 








HE Apex Construction Company, Houston, Texas, has 

completed laying 30 miles of 41-in. pipe for the Cor- 
pus Christi Corporation from its new gasoline plant in the 
Agua Dulce field, Texas, to Corpus Christi. At the latter 
point the line connects with the Terminal Refining Com- 
pany’s plant. The line was welded. 


At Salem, Illinois, a main-line pumping station is being 
completed for the Central States Pipe Line Company. Wil- 
liams Brothers Construction Company, Tulsa, Oklahoma, is 
the contractor. A 500-hp. air-injection Busch-Sulzer Diesel 
engine has been installed, driving a Cameron centrifugal 
pump through a Falk gear increaser. The pump is the Inger- 
soll-Rand Company’s new type line pump. Four 1200-bbl. 
working tanks have been provided and the crude oil is 
brought from the field by a 10 by 18 National Transit suc- 
tion pump driven by a 25-hp. Fairbanks-Morse engine. The 
station as constructed will have a capacity of 18,000 bbl. 
per day but is so designed that this capacity can be increased 
to 28,000 bbl. 

The station is on the recently completed combination 8- 
and 10-in. line from the Lake Centralia field, Illinois, to 
Lawrenceville. 


The McGeorge Corporation, Tulsa, Oklahoma, has recently 
completed reconditioning 42 miles of gathering lines for 
Sonken-Galamba Corporation at Ardmore, Oklahoma. The 
work consisted of cleaning and straightening 16 miles of 
4-in. pipe and 26 miles of 6-in. pipe. 


Tentative plans for a 53-mile, 8-in. welded pipe line to 
serve the new Kelsey field, southeastern Jim Hogg County, 
Texas, are being made by the Humble Pipe Line Company. A 
definite decision is expected to be made by February 1. 

The Kelsey field at the present time has three producers 
and all acreage proved thus far is owned by the Humble. 

The producing wells have been flowing into lease storage 
consisting of five 1000-bbl. tanks and four 500-bbl. tanks. 
Now under construction is the first unit of what is expected 
to be a large tank farm. 

The proposed pipe line, right-of-way for which has been 
surveyed, would connect with the Humble’s main line from 
Webb County and Duval County to Corpus Christi. The 
connection would be at Benavides. 


The Humble Pipe Line Company has begun construction 
of a line from the Flag Lake field, northwestern Henderson 
County, Texas, to the company’s Mildred Station. It is 
reported that Humble will erect a 55,000-bbl. storage tank 
on the J. J. Hearn tract, on which the company has two 
producing wells and will have to drill two offsets soon. 


The Southern Natural Gas Company, Birmingham, Ala- 
bama, has just completed the construction of two compressor 
stations on its branch lines, one between Marion and Selma, 
Alabama, on the line serving Selma, Montgomery, Columbus, 
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and other centers, and one at Ben Hill, Georgia, on the 
line serving Griffin, Macon, Forsyth, Milledgeville, and 
several other cities. The station between Marion and Selma 
is equipped with two Type GMV, 400-hp. Cooper-Bessemer 
2-cycle gas-engine units, driving integral angle-type com. 
pressors. Each unit has a capacity of approximately 15,009,- 
000 cu. ft. of natural gas per 24 hours. The station also hel 
the usual appurtenances, such as auxiliary machinery, build. 
ings, water supply, dwellings, and miscellaneous equipment, 

The station at Ben Hill, Georgia, contains one Type GMV 
600-hp. Cooper-Bessemer 2-cycle gas-engine unit driving “ 
angle-type compressor. This unit has a capacity of 18,000, 
000 to 20,000,000 cu. ft. of gas per 24 hours. The appurte- 
nances at this station are similar to those at the other, ex- 
cept there are no dwellings. 

These stations are used for intermittent peak load service 
only and are in the nature of pressure booster stations aux- 
iliary to main line operations. 


According to word received from Washington, D. C., the 
North Dakota Consumers Gas Company has filed with the 
Federal Power Commission an application for permission to 
construct natural gas pipe lines and distribution systems cost- 
ing approximately $4,254,300. The application stated that a 
contract had been made with the Montana-Dakota Utilities 
Company for an adequate supply of gas. Delivery of the gas 
would be accepted at the end of the Montana-Dakota Util- 
ities Company’s high-pressure line at Mandan, North Dakota. 

In the application it was further set forth that the com- 
pany proposed to serve 32 cities in North Dakota and one 
in Minnesota, and to sell at wholesale to other companies in 
four North Dakota and three Minnesota cities. 


The Houston Pipe Line Company has completed the lay- 
ing of 12 miles of gas line from the Spanish Camp field, 
Texas, to the company’s main line. The pipe was coated with 
enamel in a central coating plant and wrapped with asbestos 
felt and kraft paper. The Houston Oil Company recently 
purchased from Albert Plummer, independent operator of 
Houston, all the producing gas wells in the Spanish Camp 
field as well as 4000 acres of land. 


To replace a 12-in. line The Texas-Empire Pipe Line Com- 
pany is laying five miles of 10-in. pipe and two miles of 
12-in. pipe from Oil Hill to Valley Center, Kansas. The Tru- 
man and Smith Construction Company, Eldorado, Kansas, is 
the contractor. 


B. E. Hull, president and general manager of The Texas 
Pipe Line Company, states that rumors to the effect his com- 
pany plans to lay an oil pipe line in South Louisiana are 
without foundation. Hull says last summer a study was 
made of the possibilities for a pipe line outlet for the various 
producing areas in South Louisiana but the results indicated 
the existing facilities for handling the oil in barges would be 
adequate for some time to come, therefore no major con- 
,struction of pipe lines is contemplated. 


THE PETROLEUM ENGINEER, Jan., 1939 





staan 


Every joint of seamless 

tubular goods we pro- 
duce carries the Youngstown name. You 
can be sure, therefore, that we make 
every joint with such care thatv\its 
strength, precision, all-around quality 
will add to the good reputation of that, 
name among those who ase it. 


YOUNGOTOWN 


THE YOUNGSTOWN SHEET 
AND. TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels 


General Offices - YOUNGSTOWN, OHIO 


Pipe and Tubular Products - Sheets - Plates - Conduit - Tin Plate 
Bars - Rods - Wire - Nails - Unions - Tie Plates and Spikes 


Youngstown's pipe is distributed by: 

The Continental Supply Co., Dallas, Texas 
Continental Emsco Co., Inc., 30 Rockefeller 
Plaza, New York City 
Republic Supply Co. of California 
Los Angeles, California 
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Latest Activities In The Oil Fields 





C. C. Harwell and E. Whitcher’s No. 1 Dora Fitch, in C 
N SE SE of 3-1n-8e, 12 miles northwest of Fairfield, in 
Wayne County, Illinois, and three miles from the nearest 
well previously productive, produced 120 bbl. of oil per hour 
for the first six hours, from McCloskey sand at a depth of 
3096 to 3110 ft. 

€ 

British American Oil Producing Company’s No. 1 Green, 
in SW SE section 215, T. & N. O. Survey, ten miles east of 
Seymour, Baylor County, Texas, produced steadily at the rate 
of 26 bbl. of 37.7-deg. gravity oil per hour from the Home 
Creek member of the Canyon formation after the limestone 
was treated with 3000 gal. of acid. The depth of the pro- 
ducing formation is 2579 to 2605 ft. 


e 
Kentucky Natural Gas Company and W. B. and C. H. 
Parriott’s No. 2 Hayes, Benson, and Thompson, in 13-4n- 
1lw, nine miles northeast of Lawrenceville, Illinois, produced 
30,460,000 cu. ft. of gas per day from the Bridgeport sand 
at a depth of 759 to 800 ft. This well is said to be the most 
productive gas well in the state. 
a 
Rogers and Rogers (Youngblood and Foree) No. 1 J. E. A. 
Burnett, Jacob Lenow Survey, one mile west of Nocona, 
Montague County, Texas, flowed 44-deg. gravity oil at a rate 
estimated to be 500 bbl. per day from a sand at a depth of 
4645 to 4651 ft. and shale at 4651 to 4656 ft. The 5-in. cas- 
ing was set at a depth of 4640 ft. Tubing pressure of 65 Ib. 
and casing pressure of 275 lb. were reported. 
o 
Skelly Oil Company’s No. 1-N State, in NW NE of 36- 
16s-36e, in the Lovington area of Lea County, New Mexico, 
two miles north of the Westmount No. 1 State, discovery 
gas well, produced 95 bbl. of oil in 144% hours and gas at a 


rate estimated at 225,000 cu. ft. per day from a total depth 

of 5012 ft. The 7-in. casing was set at a depth of 4634 f, 

and the well was treated with 7000 gal. of acid. ' 
8 


Yankee and Stearns’ No. 1 Krug, in NW SE Nw of 
7-15s-13w, extreme southern Russell County, Kansas 
pumped 224 bbl. of oil in eight hours from Arbuckle lime. 
stone from a depth of 3310 ft. after the limestone was 
treated with acid. 

® 

Cooper Gas Company’s No. 2 Bert Page, in Section 40-1 
G. H. & S. A. Survey, Schleicher County, Texas, was deep. 
ened from a depth of 5501 to a depth of 5511 ft. and al- 
though the quantity of gas produced seemed not to increase, 
the quantity of “‘distillate” produced increased to two and 
one-half bbl. per hour, and when the well was deepened to 
5525 ft. it increased to three bbl. per hour, indicating the pos- 
sibility of developing oil production in the area. The “distil- 
late” was light green instead of white as formerly, and its 
gravity is 54 deg. 

© 

Helmerich and Payne’s No. 1 Heffner, in NE NE SW of 
12-1n-5w, in the old Graham pool, Stephens County, Okla- 
homa, originally completed in October, 1937, producing at 
the rate of 30 bbl. per day from a depth of 3920 ft., was 
plugged-back to a depth of 3860 ft. and the pipe perforated 
at a depth of 3705 to 3740 ft., whereupon the well flowed 
40 bbl. of oil in 40 minutes. 


& 

Adams and Bradley’s No. 1 Ohio-Glenn Crain extended 
the Seminole pool, Gaines County, Texas, 3'/. miles north- 
ward when it produced at the rate of 143 bbl. of 30.6-deg. 
gravity oil per day from limestone at a depth of 5286 ft. 
after stage treatment of the limestone with 1500 and 4500 
gal. of acid. 





AVERAGE CRUDE PRICES 





DAILY AVERAGE CRUDE OIL PRODUCTION 
Date Supplied by A.P.I. 


(Figures in Barrels) 
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. . i 1B. of M. Week Week Week 
California Louisiana Calculated Ended Ended Ended 
> Requirements Dec. 31, Dec. 3, Jan. 1 
Kettleman Rod " (December) 1938 1938 1938 
Hills $1.19-1.43 wcoeaeed $ 1.05 Oklahoma 500,700 421,900 417,550 533,700 
Fs : Gulf Coast 74-1.20 Kansas 159,000 149,100 149,350 166,600 
Playa Del Rey .80-1.16 , : Panhandle Texas 62,300 62,350 $7,450 
Coalinga .70- .90 North Louisiana _ .73-1.05 pag er ae pe ane onan 
i i .oU-1, inoi West Tenas a. 202.500 205,950 194,250 
Signal Hill 80-1.21 Illinois 1.05-1.15 Sr teamed Sanon 95,000 20,950 (35.300 
c , East Texas 371,850 371,15 20 
Montana .90-1.35 Kentucky 1.10-1.40 | southwest Texas 229,300 226,300 sn. 
Wyomin .35-1.30 : Coastal Texas 211,500 211,95 96,75 
’ 4 indiona 1.05 TOTAL TEXAS 1,343,900 1,280,300 1,272,800 1,378,900 
Colorado -92-1.25 Ohi North Louisiana 66,750 oaaale A. 
7 * 10 Coastal Louisiana 187,500 88,350 74, 
New Mexico 58- 95 ? TOTAL LA. 248,000 254,250 260,900 251,050 
Texas Lima ‘90 | Arkansas 51,600 49,700 48,600 TE,300 
Illinois 71,900 134,100 
Michigan .68-78.5 Eastern ‘ ( 131,750 
North Central ... .71-1.08 (Not including III.) 97,100 89,550 200,850 ( 
- ° Michigz 51,000 46,200 50,65 50, 
ene odin Pennsylvania Wyoming 76.100 46,600 53,400 48,100 
West Texas .53- .95 Montana 12,600 12,350 12,050 re 
Colorado 3,900 * 3,950 a 2,40 
Gulf Coast .79-1.28 Bradford 1.68 New Mexico 100,300 98,550 108,200 107,750 
Darst Creek 96 S a 
. outhwest 1.34 TOTAL EAST OF ; e 
East Texas 1.10 CALIF. 2,716,100 2,586,550 2,576,950 2,734,900 
Tal 55 Eureka 1.28 | California 589.700 614,900 646,700 701,700 
_ : Buckeye 1.18 TOTAL U. S. 3,305,800 3,201,450 3,223,650 3,436,600 
Kansas -60-1.10 : : 1These are Bureau of Mines’ calculations of the requirements of 
Corning 97 domestic crude oil based upon certain premises outlined in its “ 
Oklahoma -60-1.10 tailed forecast for the month of December. As requirements ae J 
supplied either from stocks, or from new production, ae 
Arkansas cakes .73 Canada 2.10-2.17 withdrawals from crude oil inventories must be deducted from the 
Bureau’s estimated requirements to determine the amount of new 
crude to be produced. 
: 
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OUT IN FRONT... with Broader Technique 


Acid is only a tool. This same wider knowledge is, today, evident in 


' , , Dowell’s whole service. Dowell has perfected 
In the early days of oil, acid was tried as a tool 


: , : : : many new materials and many new methods. It 
DOWE LL to increase production—but it failed. It failed y Y 


‘ ials. 
because those using it lacked knowledge. knows where and how to use these materials 


_ POWELL INCORPORATED It remained for Dowell to discover the secret—an Informed oil producers are taking full advan- 
pomiary of THE DOW CHEMICAL COMPANY 

ecutive Office: MIDLAND, MICHIGAN 

Offce: KENNEDY BUILDING, TULSA, OKLA. out disastrous damage to tubing and equipment. Dowell is far “out in front.” 


Inhibitor which allowed the acid to do its job with- tage of Dowell’s broader technique. To them, 





lL AND GAS WELL CHEMICAL SERVICE 











Summary of Petroleum Statistics and Field Activities § 





U. S. Daily Average Production 








Daily Average Crude Runs to Stills 


























































































































| 3.700,000 E | 3,300,000 
— > ‘ 7p) 
= 3,550,000 = 3,200,000 
~ 3,400,000 os 3,100,000 
< 3,250,000 < 3,000,000 
oe m 
| 3,100,000 | 2,900,000 
= v ; : : E a) 
. ° = a a Hh» ° > $ . . ban! "eo ad r o iH > : 
GS ESSSTFSE SB GSSRTSP PRES 
———— 
e e e . 
U. S. Crude Oil Stocks Gasoline Stocks in U. S. Refineries 
4, 315,000,000 =} 60,000,000 
7 300,000,000 = 50,000,000 
& 285,000,000 oo. — ee 
= 40,000,000. 
* 270,000,000 s 
; 255,000,000 | 30,000,000_ @ | 
. bra 5) . + > — vo e 
o gt tee. tie > Ob .; 3) (a ee + a 
gees aSSssee os SSSASSP PAYS Sg 
Above statistics by the American Petroleum Institute. 
e e es + e 
Summarized Operations in Active Fields for December, 1938 
ed ] | 
FIe.Lps | Completions | Producers Rigs | Drilling | Depth of | No. Casing | Gravity | Type of 
| Wells | Production | Strings of Oil Tool Used 
Texas | } ha | 
he aia yack hee uue Rene 95 93 20 30 3500-3700 | | | 40 | Rotary 
Duval County. . kata 57 48 6 18 1554-2900 | 2 22 Rotary 
Ector County... aaa 36 35 10 51 | 3675-4377 | 2and3 | 32-36 | Rot.-Cab. 
te a secs putaceninies 39 37 30s 108 | 1700-3900 | 2 40 Rotary 
ES EE eres 19 | 19 3 } 13 4900-5900 | 2 } 38 | Rotary 
SGM. <cscessccsesscreces 32S 25 4 | 14 | 3922-5878 | 2or3 21-54 | Rotary 
SE ree 11 11 8 13 2850-3450 | 2and3 30-38 | Rot.-Cab. 
0 A eS eer rrr 37 35 22 38 3730-3935 | 42-43 Rot.-Cab. 
KLAHOMA | | 
a 3 3 2 7 | 6450-6682 3 | 39 Rotary 
- IID Dr sidiccacccse aces sis aa ainmcarnws 14 9 2 | 4 1800-4488 | 2 or 3 | 38 Rotary 
ANSAS 
ee 13 11 3 20 2926-3435 | 2and 5 32-37 Rot.-Cab. 
EE oer reer rr er | 17 12 2 16 | 3222-4085 | 2and5 | 42-48 Rot.-Cab. 
, NN Te ere | 17 15 6 19 | 3290-3518 | 2 | 39-42 Rot.-Cab. 
LLINOIS | | 
- eee ee ee ee Per ee 448 | 396 47 428 2950-4100 2 36-38 Rot.-Cab. 
EW EXICO | | 
c EE CEO OE Te 54 52 7 75 3150-4030 3 30-34 | Rot.-Cab. 
/ALIFORNIA | | 
ONE DEED 0: o's 0.weibeieed anew wanios 4 4 1 4 8300-8730 3 or4 40 | Rotary 
WIIG ho 5a cckcainxeamauris elec 10 10 8 8 3500-4000 | 2and3 | 18-20 | Rotary 
— J e,e 
Field Activities by States for December, 1938 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1937 
December November | December November| December November| December November! December November (In Barrels) 
re 28 17 20 16 22 26 |)60COlU4”~”:~é<C~SSC*~‘L‘(‘COCO‘COSW(St~i‘«é« OO 12,088,341 
ee 121 118 93 91 39 75 82 160 163 238,587 ,663 
> Sere 2 4 1 3 wt 2 2 28 29 1,532,893 
oS arene 448 430 396 341 vp 47 320 428 160 7,376,022 
Se ity rae 11 29 4 13 acatiet ae 2 2 37 41 820, 
IR ace ayc cece eas 114 114 90 87 109 63 25 20 152 165 70,542,000 
ME . adiscaeees 74 83 50 63 di 7 6 130 115 500,000 
NN So oe aaa bceve 109 88 86 56 95 75 36 47 182 175 ,501 ,068 
EE ere 99 128 59 90 100 113 24 21 108 110 16,254,181 
Mississippi........... 1 5 0 1 seue sik 7 6 4 4 Gas Pr 
CO 6 7 5 4 2 3 50 46 5,775,000 
New Mexico.......... 66 44 62 36 13 15 139 130 38,642,184 
SS ee 38* 56* 37* 52* ‘ities me a ee 5,466,200 
ER ern 81 75 58 58 iietal er 44 43 144 139 3,547,600 
EI Te 172 154 113 124 180 108 43 39 269 259 225,402,731 
Pennsylvauia......... 112 123* 101* 116* aS LoKe coat oom foe 19,154,400 
| EES 885 879 696 673 836 79 242 257 978 992 506,891,233 
West Virginia......... 36 62 32 56 wee - 24 26 112 119 3,833,000 
WIE, ccc eescceses 21 12 18 8 thas ie 5 5 60 55 19,402,121 
RRR 2424 2428 1921 1888 1430 «1303 612. +~«-910~=«d|«~Ss« 30168 2738 | 1,271,316,637__ 
16 *Includes water-intake and pressure wells. THE PETROLEUM ENGINEER, Jan.. 1939 





























BRIDGEPORT SERIES TDL-MODEL G- 
MECHANICAL ROTARY DRILLING RIG 


Here is a new and advanced type of Rotary Rig in- 
corporating the operating economies (including low 
first cost, portability and ease of installation) of the 
small portable rig, with the operating flexibility and 
conveniences of larger, more expensive rigs. 


Utilizing the Gumbo Buster FC-200 Unit Draw Works, 
no Reverse Clutch or Sub-Structure is required which 
reduces first cost to the very minimum without sacri- 


ficing power, handling speed, or operating flexibility: 
A selection of 4 speeds on the Drumshaft, Rotary 
Drive and Catshaft permits running the Engines com- 
pounded at all times, thus utilizing the full power of 
both Engines. Speed changes are made with a single 
operating lever. 


The prime mover mounts as a unit on the extended 
Draw Works skids, reducing to a minimum assembly 
time. Draw Works, Power Unit and Pump are easily 
handled as one load each. 


This Rig is admirably suited for shallow drilling 
under the most competitive conditions, and it can be 
converted at a small cost for a wide range of deeper 
drilling services. Powered with two compounded 
Engines, as illustrated, or with a single Engine. 


A wide choice of power may be had. Complete infor- 
mation as to Engine and Pump sizes and other details 
furnished on request. 








BRIOGEPORT 


THE BRIDGEPORT MACHINE COMPANY Factory and General Offices, Wichita, Kansas 


















































HE Texas Company now has under construction in the 

Salem area, Illinois, a gasoline and reinjection plant of 
4,000,000 cu. ft. capacity. Three 300-hp. Cooper-Bessemer 
angle-type compressor units will be installed. Low-pressure 
gas will be used for feed, the gasoline extracted, and the 
residue gas returned to the producing formation at a pres- 
sure of 800 pounds. The plant is expected to be completed 
February 1. 

. 


American Vice-Consul Vernon L. Fluharty, Ciudad Jua- 
rez, Mexico, informs that the refinery under construction at 
that point by the Compania Petrolera del Norte, and upon 
which work has lagged because of an uncertainty regarding 
the attitude of the Mexican Government might take with 
respect to the construction of a private enterprise intended 
to compete with the Mexican national petroleum industry, 
likely will now be completed by May 15 as a result of 
recent developments. 


Pedro Diazleal, agent of the Department of National 
Economy, inspected the refinery recently, approved the 
project in its present state, and indicated that there was no 
reason why the Mexican Government should not give final 
authorization for operations to begin once the refinery is 
completed. 


If operation of the refinery is approved, and no serious 
competitive problems arise locally between the private con- 
cern and the government oil industry, it will operate at a 
capacity of about 1000 bbl. of crude oil per day. Gasoline, 
kerosene, and numerous by-products will be manufactured. 


The Months Activities in Refining 


Percent Refining Capacity Operated 


Western Division, 70.7 Percent Central Division, 73.2 Percent Eastern Division, 78.9 Percent 





The American Liberty Oil Company, Dallas, has begun 
construction of a recycling plant at Grapeland, Texas. The 
site of the plant is adjacent to the north city limits. Amer. 
ican Liberty several months ago announced plans for a plant 
after making flow tests on its gas wells in the Grapeland 
field. The plant will take gas from the Woodbine zone, ex. 
tract the distillate, and return the residue gas to the same 
zone. 

e 


The Richfield Oil Corporation has been licensed by the 
Stratford Development Corporation for the use of the Strat. 
cold acid-treating process and a unit having 10,000 bbl, 
per day capacity will be constructed at Richfield’s Watson 
California, refinery by the Stratford Engineering Corpora- 
tion. 

é 


The Phillips Petroleum Company has purchased from J. E. 
Crosbie, Inc., the gasoline plant west of Holdenville, Okla- 
homa, and converted it into a booster station. Natural gas- 
oline will no longer be manufactured. 


A. D. Mitchell, Long Beach, California, recently pur- 
chased at auction the old Lakeview refinery in the Bakers- 
field area and intends to place it in operation if alterations 
can be made. The plant has a capacity of 2500 bbl. per day 
and has been operating only eight days per month for several 
years. It has been in receivership. 


Construction of a bauxite plant to replace the present 
temporary unit will increase the processing capacity of the 
Imperial Oil Ltd.’s refinery at Regina, Saskatchewan, from 

















































° 6000 bbl. to 9000 bbl. per 
—" day. In the spring the com- 
__F. L. Martin, pio Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks pany aloo plone v0 edly 
ident of the Sunray Oi Week Ending December 31, 1938 ce ki lent. it; 
Company, announces the R22 fheane its crac — ; an- 
. hen nounced. e refinery 
completion by his company (Figures in Barrels of 42 Gal. Each) 1. 
of a catalytic polymeriza- ee? ; ore ~ - operates on Turner Valley 
e . . ally ercen ota as an 
tion unit at its Allen, Ok- pow Avg. Operated . Motor Fuel Oil crude. 
otentia Crude of Total uel Stocks Stocks 
lahoma, refinery. It was Capacity Runs to Capacity Thousands Thousands e 
placed yo the _ DISTRICT Reporting Stills Reporting of Bbls. of Bbls. A 3,000,000-cu. ft. nat- 
part o ecember and 1s East Coast ............. 100.0 484,000 78.7 17,443 13,012 : ill be 
roducing a finished poly Appalachian... 85.9 97,000 75.8 3,011 800 ural gasoline plant Keay 
producing Ind., Ill., Ky... 89.5 422,000 82.1 11,250 7,479 ready for operation in Jack 
gasoline from blended, un- Okla., Kans., Mo... 81.6 219,000 64.0 6,439 4,406 al 
d p igre eer Inland Texas......_.... 50.3 89,000 56.0 1,658 1,981 County, Texas, six miles 
treated, and selective Texas Gulf................_ 88.9 789,000 94.2 9,736 11,510 h £ Bryson, in the 
cracked gases La. Gulf _. ie 120,000 82.8 2,223 2,236 southeast of Dryson, mi 
r No. La. & Ark 38,000 69.1 472 857 near future. The plant is a 
e Rocky Mt. a 30,000 46.9 1,263 698 ; tig 
California... 481,000 64.6 13,800 98,494 joint project of Hanlon- 
The Shumadiska Kred- Reported ee $5.6 2,769,000 76.8 67,295 141,473 Buchanan, Inc., Tulsa, Ok- 
: stimat : tro- 
rae age oan Unreported 346,000... 4,400 3,350 —e somnemegg 
ia, is plannin con- *EST’D TOTA eum Compan 
re, Pe U. S. DEC. 31, °38... .... 3,115,000 ae 71,695 144,823 ils. T P i+ Han- 
struct a refinery near *EST’D TOTAL Falls, Texas, and the 
Smederovo, it is announced. oo. lc 60,900 148, 785 mon-Herbert Oil Com 
The site, adjacent to the *DEC. 31, 37 .......... **3,173,000 ‘ 76,990 117,585 pany. Frick-Reid Supply 
. . *Estimated Bureau of Mines’ basis. j is the contrac- 
Danube River, is said to **December, 1937, daily average. Corporation ” 
already have been bought. . tor. 
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World's Longest String of 95/,-in. 


Casing Set 


A total of 11,632 feet of pipe weighing almost 253 tons 
was run without an accident in less than 24 hours by a 
rig mounted on a submersible barge 


By K. C. SCLATER 


SUBSTANTIAL contribution to- 

ward the art of drilling to in- 
creasingly greater depths has recently 
been witnessed in the Gulf Coast. Set- 
ting a string of 954-in. casing—the 
longest ever to be run in a well and 
weighing approximately 253 tons—at 
a depth of 11,631 ft. (almost 2% 
miles) was the feat accomplished. The 
skill and speed with which the job was 
done deserves a recounting of such de- 
tails as were made available to the 
writer by the company from their 
field records. 

The well in which this long string 
of casing was run is The Texas Com- 
pany’s well No. 2 State at Horseshoe 
Bayou on the Louisiana Coast. As 
might be expected, the well is located 
in shallow water and is being drilled 
from the company’s specially con- 
structed submersible barge on which 
is mounted the derrick and drilling 
rig, steam being used as a source of 
power. 

_A string of 1334-in. 54.50-lb. cas- 
ing was set and cemented at a depth 
of 1859 ft. From this depth a 1214- 
in. hole was drilled to a total depth of 
11,644 ft. At this depth there was 
9785 ft. of open hole. The nature of 
the formations penetrated favored 
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rapid drilling and that, combined with 
the precaution of maintaining the drill- 
ing mud in condition, made it possible 
to carry this much open hole without 
great difficulty. Only 30 days of ac- 
tual drilling was required to reach a 
depth of 10,011 ft. 

Preparatory to running the long 
string of casing the derrick and drill- 
ing rig were given a careful inspection 
and all necessary repairs made. Several 
important items of equipment were re- 
placed in order to insure the handling 
of the heavy string of casing with ade- 
quate safety. Among these replace- 
ments were a crown block of 600 tons 
capacity, a 121-in. narrow traveling 
block of 500 tons capacity, and a new 
1%-in. drilling line. The blocks were 
strung with 12 lines. 

When the surface equipment was in 
readiness, conditioning of the mud in 
the hole was begun. A 12'-in. rock 
bit was run on the drill pipe to the 
bottom of the hole, and the mud con- 
ditioned while the bit was rotating just 
off bottom. 

Extreme care was exercised in con- 
ditioning the mud. Before pulling the 
drill pipe, a final test of the properties 
of the mud showed: 

Weight of mud___.___. 11.1 Ib. per gal. 


Viscosity 
500 cc. in and 
500 cc. out............ 40 seconds 
JS) a 
Stormer-_.................. 23 centipoises 
Gelation 
EET 18 grams 
After 10 minutes____. 70 grams 
i 7.2 
Sand content... 2% 
NN 3150 parts 


per million 

Temp. at flow line____.123 °F. 
Solids ....37 Jo by weight 

A solution of 20 cc. mud and 80 
cc. water allowed to settle for 30 min- 
utes showed no free water. 

A filtrate test at 100-lb. pressure 
also showed: 





After 5 minutes... 6.0 cc. 
After 15 minutes_______. 11.5 ce. 
After 30 minutes__._____. 16.0 cc. 


On November 9, 1938, circulation 
was discontinued at 2:00 a.m., and 
pulling of the drill pipe begun. By 6:30 
p-m. (161% hours later) the drill pipe 
was pulled, laid down, and final prepa- 
rations completed for setting the cas- 
ing. 

Running of the casing was begun 
immediately (6:30 p.m.). When the 
casing was filled with mud at a depth 
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View from drawworks side of derrick 
showing the drilling barge 





of about 5000 ft. it began to stick; 
the application of weight was neces- 
sary to make it lower freely in the 
hole. At 8300 ft. circulation was estab- 
lished, a pump pressure of 1150 Ib. 
per sq. in. being required. After the 
casing was filled with mud at this 
point, it again began to stick and 
again the application of weight was 
necessary to make it lower more freely 
in the hole. In this instance the weight 
applied to free the casing was about 
75,000 Ib., or 23 points on the weight 
indicator. At 10,400 ft. more mud, 
sufficient to raise the level an addi- 
tional 330 ft., was pumped into the 
casing. No more mud was added dur- 
ing the running of the remaining 1231 
ft. of casing. By 2:55 p.m. on the fol- 
lowing day the casing was all in the 
hole. The last 3000 ft. of casing was 
run dry; that is, it was “floated” in. 
Running of the casing being com- 
pleted, a weight of 142,000 lb. was 
held on the lines, and the rest of the 
weight was held on the casing spider. 
The 3000 ft. of dry casing was then 
filled with mud and the establishment 
of circulation begun. Circulation 
“broke” at 4:05 p.m. at 1800-lb. pump 
pressure. Circulation was continued for 
18 minutes during which time the 
pressure dropped to 1200 lb. per sq. 
in. Mixing and pumping of cement, 
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using two Halliburton trucks, was be- 


gun at 4:23 p.m. and completed at 
4:55 p.m., 1500 sacks having been 
pumped during that interval of 32 
minutes. The cement plugs were 
started down the casing at 4:58 p.m., 
pump pressure 900 lb.; after 17 min- 
utes of pumping the pressure was 825 
Ib. At 5:25 p.m. (47 minutes later) 
the cement had reached the shoe and 
started outside the casing. The pump 
pressure then was 800 pounds. At 5:51 
p.m. (26 minutes later) the pumps de- 
veloped a maximum pressure of 2300 
lb. and stopped. 

From the top down the 9%%-in. 
string of casing run in the well con- 
sisted of: 

200 jts. 9¥g-in. O.D. 
43.50-lb. range 3, Ex- 





treme Line casing -.. 8128 ft. 
81 jts. 9%-in. O.D. 

4350-lb. range 3, 

Grade D casing... 3417 ft. 
One 95%-in. float collar. 1.35 ft. 
One jt. 9%-in. O.D. 

4350-lb. casing —...... 39.95 ft. 
One 95-in. float collar. 1.35 ft. 
One jt. 9%-in. O.D. 

43.50-lb. casing... 43.40 ft. 
One 9%%-in. casing guide 

shoe __...... 1.55 ft. 

Total _ 11,632 + fet. 


This represents a total weight of 
casing in excess of 500,000 lb. that 
was successfully set and cemented at 
11,631 ft. 

The time consumed in the various 
operations is given herewith. 


November 9— 


2:00 a.m. Began pulling drill pipe. 
6:30 p.m. ‘Finished pulling drill 
pipe and making final 
preparations to set cas- 
ing. 
November 9 — 
6:30 p.m. Began running casing. 
November 10— 
2:55 p.m. Finished running casing. 
2:55 p.m. Began filling casing with 
mud and circulating. 
4:05 p.m. Established circulation. 
4:23 p.m. Began mixing and pump- 
ing cement. 
4:55 p.m. Finished pumping ce- 
ment. 
4:58 p.m. Began pumping cement 
plug. 
5:25 p.m. Cement started out of 
casing. 
5:51 p.m. Pumps stopped. 
Summary: 
Running casing 20 hr. 25 min. 
Establishing circula- 
tion _ 1 hr. 10 min. 
Circulation 18 min. 
Pumping 1500 sacks of 
cement 32 min. 








Placing Halliburton 


plug 3 min, 
Pumping plug to bot- 

tom 53 min. 

— ae, 

Total 23 hr. 21 min, 


Interesting facts that make the land. 
ing of this string of 95%-in. Casing a 
notable and valuable record on deep 
drilling are: 

(a) It is the longest string of large 
casing (9%-in. and up) yet run 
in a well, and establishes a world’s 
record. 

(b) The remarkable speed with which 
the entire operation of setting the 
casing was carried out—less than 
24 hours. 

(c) Freedom from serious trouble— 
particularly important in view of 
the fact that the derrick and rig 
were all mounted in a submer. 
sible barge. 

(d) Setting casing of 95-in. diameter 
at close to 12,000 ft. brings much 
nearer the day of 20,000-ft. wells 
and is a tribute to modern drilling 
methods and equipment. 

Great credit is due the entire per- 
sonnel engaged in the setting of this 
long string of casing. 

Acknowledgement is made by the 
writer to The Texas Company for 
making available the data contained in 
this article. 
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Traveling block and 12 lines used to 
run the casing are shown in this view 
looking up in derrick 
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The Youngstown Sheet & Tube Company and 
The Republic Supply Company of California 
have purchased a substantial stock interest in 
the Emsco Derrick & Equipment Company. 

The Continental Supply Company, Con- 
tinental Emsco Co. Inc., andThe Republic 
Supply Company of California will continue 
their present distribution of Emsco products. 

This closer relationship between the manu- 
facture and distribution of Emsco products will 


bring an improved service to the oil industry. 


THE YOUNGSTOWN SHEET & TUBE COMPANY 
THE REPUBLIC SUPPLY COMPANY OF CALIFORNIA 








Fig. 1. Front view of small |-kw. air- 
cooled engine-generator set for 
cathodic protection 





By 
DAVE HARRELL 


Corrosion Engineer 
Houston Pipe Line Company 
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Air-Cooled Stationary Engines Remodeled 
to Permit Cooling of Lubricant 


HE Houston Pipe Line Company 

has operated several small water- 
cooled gas engines to drive cathodic 
protection units for the last three years. 
These units are all situated in one area 
and are given daily attention by a me- 
chanic who has no duty other than to 
maintain them in continuous operation. 
The results have been excellent so that 
the company desires to expand this 
service to include several isolated sec- 
tions where inspections could not be 
made every day but could be made 
weekly or semi-weekly. 

Because of this situation it was 
thought propitious to attempt the de- 
velopment of air-cooled engine units 
that would run continuously and give 
about 97 percent service as have the 
water-cooled units. These units had to 
be of two different sizes correspond- 
ing to the two sizes of water-cooled 
jobs now in operation. This meant that 
they must have an 8-kw. and a 1-kw. 
capacity, respectively. 

The first unit to be constructed was 
the small one shown in Fig. 1. A sin- 
gle-cylinder air-cooled engine was di- 
rect-connected to a 1-kw., 32-volt, d-c. 
generator. Naturally we wished the en- 
gine to run as slowly as possible; how- 
ever, it was soon discovered that it 
was not adequately cooled by the fly- 
wheel-type fan at speeds less than 1450 
r.p.m. when the engine was carrying 
the maximum load on the generator. 
As this was so, it was thought best to 
connect the engine directly to an 
especially designed generator whose 


24 

















Dave Harrell, Corrosion Engineer, 
Houston Pipe Line Company, Hous- 
ton, Texas, studied electrical engi- 
neering at Yale and Texas universi- 
ties, receiving a bachelor’s degree 
from the latter in 1923. After gradua- 
tion he spent three years in Colom- 
bia, South America, with the Tropical 
Oil Company, doing geological and 
engineering work. He returned to the 
United States at the end of that period 
to become affiliated with the geo- 
physical department of the Humble 
Oil and Refining Company. His next 
connection was with the Reed Roller 
Bit Company, Houston, and when he 
left that company after two years to 
become associated with the Houston 
Natural Gas Company he was in 
charge of sales for the core bit de- 
partment. He remained with the Hous- 
ton Natural three years, joining the 
staff of the Houston Pipe Line Com- 
pany in 1933. 

















Use of cool oil lowers 
engine-head temperature, 
reduces deposition of 
carbon, and improves 
efficiency generally 


performance was peaked for maximum 
efficiency at 1450 r.p.m. 

The small unit was placed in opera- 
tion experimentally on the shop floor 
and a water rheostat used for loading 
the generator to full capacity. The en- 
gine consumed about 30 cu. ft. of 
1000-B.t.u. gas per hour so that 30,000 
B.t.u. was produced in the engine each 
hour. The load was only 1 kw., which 
means that only 1.6 hp. was delivered 
by the engine, allowing 20 percent for 
generator loss, which would mean that 
only 4,073.6 B.t.u. was actually used 
to generate power. The rest, or 26,- 
926.7 theoretical B.t.u., must be dissi- 
pated each hour in one of four ways: 
(1) Radiated from fins on engine 
cylinder and exchanged to air supplied 
by blower fan. (2) Discharged in ex- 
haust gases and radiated from exhaust 
assembly. (3) Conduction and absorp- 
tion in raising temperature of cool in- 
coming gas to combustion-cylinder 
temperature. (4) Conduction by the 
force-fed oil from the cylinder head 
to the crankcase and re-radiation by 
the crankcase. 


This fourth factor interested us 
greatly. It seemed logical that, as the 
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heat from the inside of the cylinder 
head reached the oil stream before it 
gid the radiating fins on the engine, 
we should be able to cool the entire 
engine by cooling the oil. It was also 
noticed that the engine tended to ac- 
cumulate carbon on the piston and 
rings because of high crankcase tem- 

rature. The next step, therefore, was 
to place the entire assembly on a large 
hollow casting that served a threefold 
purpose: (1) It was a fine mounting 
hase for engine, generator, and control 
panel. (2) It held six gal. of lubricat- 
ing oil, thus displacing the small 4-pint 
crankcase. (3) It was a good heat ra- 
ditor when mounted on the 4-in. by 
6-in. sills. 

This solved the oil-heating problem 
and also lowered the engine-head tem- 
perature. After about 30 days of opera- 
tion the oil became somewhat dirty 
owing to carbon washing into the 
sump hole of the large crankcase. A 
large inspection plate was left at the 
generator end of this crankcase. This 
is very useful in cleaning the crank- 
case. An oil filter was installed on the 
engine to clean this dirty oil, but be- 
fore this could be done it was neces- 
sary to replace the pump that came as 








Fig. 3. Large unit mounted in house 


standard equipment, as it would not 
produce enough pressure to force the 
oil through the filter. The unit has 
been in service for the last six months 
and no repairs have been necessary 
other than the cleaning of the mag- 
neto points and adjustment of the 
valve setting clearances. A recent in- 
spection revealed that the rings were 
tight and the cylinder head free from 
carbon. An overhead lubricator and air 
filter complete the accessory equipment 
with the exception of an electrical oil- 


Fig. 2. Sketch of 8-kw., air-cooled engine-generator set showing details of oil- 
conditioning unit. Note the bypass “oo and steam gauge glass 
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level control that stops the engine if 
the oil level becomes too low. 


As soon as it was thought the small 
unit would be a success, the large 
8-kw. job was undertaken. A 4-cylin- 
der air-cooled engine was purchased 
from the manufacturer and direct- 
connected to the 8-kw. generator. No 
oil-cooling system was used on the 
original model and, as the crankcase 
held only five pints of oil, considerable 
trouble was experienced. The generator 
had to be run at 1750 r.p.m. in order 
to obtain maximum operating effic- 
iency and this turned out to be a criti- 
cal speed of the engine. The generator 
bearings failed owing to vibration 
through the coupling, and the engine 
had to be completely overhauled at the 
end of 30 days. The oil rings had gum- 
med, the valves had burned, the crank- 
shaft had gone flat, and two connect- 
ing-rod bearings were destroyed. In ad- 
dition, the entire engine had carboned- 
up inside. 

Needless to say, we were somewhat 
discouraged, but we have always held 
that one profits most by his mistakes, 
so we set about to rebuild the unit. 
The generator was raised on the steel 
frame as shown in Fig. 2 and a V-belt 
drive and an outboard bearing were 
used to connect the engine. The manu- 
facturers of the engine helped by sup- 
plying new shrouds and a larger fan- 
type fly-wheel to provide additional 
air for cooling the cylinder head. The 
engine speed could now be reduced to 
1450 r.p.m. while the generator speed 
was maintained at 1750 r.p.m. by the 
selection of proper sheaves and V-belt 
drive. There was ample power avail- 
able at the lower speed to pull the gen- 
erator at its maximum capacity. It was 
seen that the same thing was wrong 
with the large engine that had been en- 
countered in the small one, i.e., exces- 
sive head temperature and excessive 
crankcase temperature for the lubri- 
cating oil used. Obviously, it would 
be very hard to make a casting large 
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enough to serve as a base for this de- 
vice and at the same time serve as a 
crankcase, and no suitable oil pump 
could be installed in the 4-cylinder en- 
gine to perform the same service as in 
the small one without rebuilding the 
entire unit. We decided, therefore, to 
make the oil-conditioning unit sepa- 
rately as an external addition to the 
engine-generator set. 

Fig. 3 shows a view of this unit, but 
as no clear photograph could be ob- 
tained the sketch (Fig. 2) was drawn 
for the sake of clarifying the descrip- 
tion to follow. In this sketch it will 
be seen that unit electrical power was 
resorted to as the entire assembly had 
to be separated from the engine-gen- 
erator set. A small bronze gear pump 
was purchased and connected to a 
Y,-hp., 32-volt, d-c. motor, which 
drives the pump at 1000 r.p.m. on full 
voltage. An intake line was made of 


¥Yg-in. copper tubing to extend from 
the 34-level of the crankcase. A by- 
pass was placed around this pump and 
a needle valve was installed in the line 
so that the output of the pump could 
be controlled without varying the 
speed. The output of the pump is con- 
nected to a large oil filter that in turn 
is connected through a steam gauge 
glass to an ordinary car radiator of 4- 
gal. capacity. A 32-volt electric fan 
supplies the necessary air circulation 
through the radiator in hot weather, 
but is disconnected from the line in 
winter as ample heat radiation is ob- 
tained to return the oil to the 34-level 
of the crankcase at atmospheric tem- 
perature. A pressure of 5 Ib. is main- 
tained on the radiator, resulting in a 
complete change of four gal. of oil per 
minute in the system. 


The 34-level in the crankcase was 
selected for intake and discharge so 





that should the Conditioning syste 
spring a leak, the crankcase would a 
be pumped dry, leaving the unit devoid 
of oil. If the conditioning unit should 
cease to function there Would be 
enough oil remaining in the crankcase 
for at least 24 hours of operation, The 
steam gauge glass shows the condition 
of the oil being pumped through the 
system and indicates when it is neces. 
sary to change the filter element 
which is usually about every two 
weeks, 

This large unit has been in operation 
continuously for the last three months 
during which time it has been neces. 
sary to add 12 qt. of oil per month to 
the 16-qt. system. The pistons and 
rings are in good condition as revealed 
by a recent inspection and only a small 
change in the valve guide assembly ap. 
pears as necessary to insure adequate 
operation over a long period of time. 


The Petroleum Situation Analyzed 


HE petroleum industry entered 

1939 not far from a basically 
sound condition, and achievement of a 
measure of stability during the year is 
possible if the industry keeps its opera- 
tions in line with economic require- 
ments, according to “An Analysis of 
the Petroleum Situation” published in 
the American Petroleum Institute’s 
“Quarterly.” 

The analysis, prepared by Fred Van 
Covern, director of the Institute’s De- 
partment of Statistics, points out that 
the industry’s statistical position, in 
many respects strong, is offset by a 
weak economic situation, and that 
continuance of this “zone confusion” 
is dependent “upon whether or not 
the industry consolidates the gains 
that could ensue from its present 
fairly well liquidated position and to 
what extent gasoline inventories are 
built up during the present winter 
season.” 

Van Covern expresses the opinion 
that there will be a moderate increase 
in the consumption of motor fuel dur- 
ing the present winter and in 1939, 
but warns that the overall gain will 
not be such as to justify the continu- 
ance of refinery operation with crude 
oil run to stills at a rate that, during 
the last quarter of 1938, “averaged 
approximately 100,000 bbl. per day 
greater than runs to stills for the win- 
ter period indicate as economically 
desirable.” He suggests that refiners 
would find it “good operating prac- 
tice” to build up stocks of light fuel 
oils in the summer, when meeting the 
peak demand for motor fuel, “thereby 


making it unnecessary to produce 
them as currently required with the 
resultant uneconomically large pro- 
duction of gasoline” during the win- 
ter. 

Finished and unfinished gasoline in- 
ventories are reported to have been less 
at the end of 1938 than at the close 
of 1937, and economic requirements 
are estimated as 80,000,000 bbl. for 
March 31, 1939, as compared with 
92,000,000 bbl. actually in storage on 
March 31, 1938. On the other hand, 
Van Covern states, light fuel oil in- 
ventories in the area east of California 
are somewhat higher than a year ago 
and readily available to the major fur- 
nace oil marketing area. 

“This additional inventory of light 
fuel,”’ he adds, “will make it unneces- 
sary for the industry, in the area re- 
ferred to, to produce so large a por- 
tion of this winter’s light fuel oil 
demand, thereby eliminating the pro- 
duction of the gasoline incident to the 
manufacture of that much furnace 
oil.” 

Van Covern suggests that the in- 
creasing availability to the industry of 
newly developed refining processes in- 
corporating greater flexibility as to 
yields promises ultimately to assure a 
solution of the problem created by the 
complete lack of relationship between 
demand for light fuel oil and gasoline 
and the normal yields of each from a 
barrel of crude oil. 

Reconsideration of the amount of 
crude oil reserves carried above-ground 
has been necessitated by increased 
drilling of wells, greater potentialities 


to produce, and a gain in known re- 
serves, Director Van Covern observes, 
He reports crude oil inventories at 
around 270,000,000 bbl., which is the 
lowest level since 1922, and suggests 
that, in the light of new develop- 
ments, ““minimum economic require- 
ments of crude oil inventories at this 
time and under present conditions 
approximate 225,000,000 bbl., as com- 
pared with actual inventories on 
December 1st, and more recently, of 
270,000,000 bbl.” This, and other, 
information developed at the Decem- 
ber hearing before the Texas Railroad 
Commission is said to indicate that 
liquidation resulting from withdrawal 
from crude oil stocks is either com- 
plete, temporarily at an end, or that 
stocks were increasing, in all impor- 
tant areas except Oklahoma and Texas, 
with evidence that even in these areas 
only slight reductions were contem- 
plated during the winter. 
“The present minimum economi¢ 
requirements of crude oil in operating 
facilities and as a contingent reserve 
above-ground, previously indicated at 
225,000,000 bbl. is, of course, a con- 
dition that will probably never be real- 
ized at any given date,” Van Covern 
writes. “As in the case of gasoline it 
is at best a theoretical minimum ¢co- 
nomic figure and it would appear that 
actual operating levels, although tend- 
ing to recede toward that figure over 
a period of time will, under the vary- 
ing conditions of supply and demand 
and other current necessities and con- 
tingencies, assume an actual operating 
level at a somewhat higher point.” 
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Underreaming Reduces Cost 
of Drilling and Deepening 
Wells in California 


Permits use of smaller bits and water string in drilling 
and completing of well to accommodate an oil string of 


a given size 






PRCLUSEW 





By 


W. R. ROULSTON 


Superintendent of Drilling Operations, Pongratz Petroleum 
Company, Los Angeles, California 


HE Montebello field in Califor- 

nia is underlain by an unknown 
number of possibly productive deep 
zones, each of which includes more 
than one stratum from which produc- 
tion of oil can be expected. Some wells 
producing from upper formations can 
advantageously be deepened at a later 
date. If production from upper forma- 
tions is disappointing, some wells are 
deepened immediately after the upper 
formations are cemented-off. Under 
these conditions underreaming has been 
used to great advantage and its use has 
resulted in the saving of a considerable 
amount of money in the cost of drill- 
ing and completing the well. 

The Pongratz Petroleum Company, 
however, follows the practice of under- 
teaming whether the wells are to be 
deepened or not. The savings attribut- 
able to underreaming start at the grass 
foots, because a hole that is under- 


teamed to provide clearance for the 
largest liner that will pass through the 


casing will permit the use of smaller 
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water strings and surface pipe and 
therefore smaller hole from the surface 
to the total depth of the well. The size 
of the water string generally set in the 
Montebello field is 85% in. but if the 
hole is underreamed below the water 
string, 7-in. casing can be used and 
the same size liner can be run as could 
be run through 8%%-in. without under- 
reaming. Economies thus result from 
the use of casing of smaller diameter 
and the removal of a smaller quantity 
of material in drilling the hole. Some 
companies use rock bits to drill the 
entire depth of wells in this field and 
the use of smaller bits gives an addi- 
tional saving. In one well first com- 
pleted at a depth of approximately 
6400 ft. and later deepened to 6700 
ft., the total saving from all causes 
was estimated at $20,000. 

This well was first completed in an 





Fig. |. Use of drillable liner permits 
deepening without sidetracking 
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upper finger of the sixth zone as shown 
to the left in Fig. 1. As it was be- 
lieved that the well would have to be 
deepened, a drillable liner was used that 
could be drilled-up readily. The 7-in. 
water string was run and cemented in 
105%-in. hole. Six-inch hole was drilled 
below the water string and then un- 
derreamed to 8% in. to provide ade- 
quate clearance for the liner. 

In deepening the well the old liner 
was drilled-out and a 6-in. hole was 
drilled to a total depth of 6700 ft., as 
indicated to the right in Fig. 1. The 
6-in. hole was then underreamed to 
81% in. in diameter from the shoe of 
the water string to bottom, and a 
string of 5-in. liner was set on bot- 
tom, extending 20 ft. into the 7-in. 
casing. The lower 60 ft. of the liner 
was slotted and the rest was blank 
pipe. 

The blank pipe was cemented from 
a depth of 6640 ft. upward through 
the zone originally productive and was 
tied-in with the water string. This pipe 
was cemented through a whirler ce- 
menting collar provided with a solid 
bottom baffle and made-up with a 
metal cementing basket to protect the 
perforations and the sand below from 
contamination. 

The plan for completing wells in the 
lowest finger of the sixth zone and 
later deepening to the seventh zone is 
illustrated in Fig. 2. About 700 ft. of 
17 '4-in. hole will be drilled and 1154- 
in. surface pipe run therein and ce- 
mented from top to bottom. A 10%%- 
in. hole will be drilled for the 7-in. 
water string, and 6-in. hole drilled 
through the zone to be produced first. 





Fig. 2. Illustrating the plan for com- 
pleting wells in the lowest finger of 
the sixth zone and later deepening to 
the seventh zone 





Lag o then be underreamed " 
7g-in. diameter and 5Y-in, liner 
to bottom. The upper 51 ft. of the 
liner will be the drillable type, ¢ 
tending 21 ft. into the 7-in, pes 
The blank liner ab h - 

Ove the top of the 
perforations will be cemented in the 
manner previously described, the e. 
ment tying the liner to the Water 
string. 

When the well is to be deepened, the 
upper drillable portion of the liner vill 
be drilled-up and the steel pipe beloy 
sidetracked by a 6-in. bit. This hole 
will then be underreamed to approxi- 
mately 8-in. diameter and a 5-in, lings 
run to bottom, extending into the 7-in, 
water string approximately 20 ft. Sang 
40 to 50 ft. thick is expected in this 
lower zone and the entire blank ge. 
tion of liner above the perforations Op- 
posite the productive formation wil 
be cemented through a whirler cement. 
ing collar as in the wells cited. If any 
pressure is necessary to place the ce. 
ment behind the liner a cement re. 
tainer is used, as it not only provide 
the required pressure but also excludes 
pressure from the pipe. 

The underreamer used for enlarging 
the hole below the casing shoe is the 
positive expanding type. It is equipped 
with three roller cutters inserted into 
the body of the tool. These cutters are 
forced outward by a spring as soon as 
they clear the shoe. They are inclined 
toward the center of the body at their 
lower ends and this causes the lower 
part of the cutter to enter the form- 
tion first. As the underreamer is rotat- 
ed and lowered it cuts a tapered hole. 
Thus the entire cutter abrades the for- 
mation, the top part of the cutter fin- 
ishing the hole to full gauge. Although 
results naturally vary over a wide 
range, the average set of cutters reams 
approximately 100 ft. of hole. 


Refining Prospects in the Netherland West Indies 


HE activity of the petroleum re- 

fining industry on Curacao and 
Aruba and the economic welfare of 
the colony as a whole have been closely 
linked with the expansion of petroleum 
production in Venezuela, especially in 
the Maracaibo Basin. As long as the 
Venezuelan wells of the Standard Oil 
Company of New Jersey and the Royal 
Dutch-Shell group continue to flow 
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and Europe and Africa continue to ab- 
sorb increasing amounts of petroleum 
products, the refineries on Curacao and 
Aruba, admirably situated for ship- 
ment and owned by two great corpora- 
tions provided with extensive shipping 
facilities and worldwide marketing or- 
ganizations, may be expected to con- 
tinue their activities. The large invest- 
ments of the controlling corporations 


in additions, enlargements, and im- 
provements at Willemstad and St. 
Nicolaas give evidence of faith in the 
future of these plants. 

The only cloud on the horizon is the 
recent movement to extend the refin- 
ing industry in Venezuela. To conc 
sions recently granted was attached the 
requirement that a refinery be con- 
structed in Venezuela. 
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Inconsistencies 
In Calibration of Tankship 
Cargo Tanks 





Calibrating the tanks to a degree of accuracy exceeding 
the loading tolerance is questionable practice 





By ROYDEN H. ROGERS 


Marine Engineer, Marine Department, 
Standard Oil Company of New Jersey 


F all the plans and tables supplied 

a tankship none is more widely 
yed than the ullage and sounding 
tubles for the various compartments. 
In these tables the heights of the vari- 
ous tanks are subdivided into incre- 
ments of 4, 1, 3 or 12 in. These incre- 
ments vary from tank to tank depend- 
ing on such factors as shape, position in 
ship, and type of contents. The usual 
practice is to use small increments 
where the shape of the tank is chang- 
ing rapidly and large increments in 
that portion of the tank where the 
shape is more or less akin to a regular 
geometrical solid. Of the numerous 
compartments on a tankship, none is 
more important or more closely cali- 
brated than the main cargo tanks, and 
it is with these tanks that this article 
is primarily concerned. 

The usual custom when calibrating 
cargo tanks is to work for an accuracy 
of 2 to 3 parts in 10,000. This, of 
course, is relative accuracy. That is, 
this accuracy is the difference between 
the total calculated volume of the tank 
minus the volume of the internals and 
the volume obtained by adding the 
increments of a plotted curve, such as 
a barrels-per-inch curve. The term “re- 
lative accuracy” is used in the sense 
that there is no absolute guarantee that 
the volume as calculated from mold 
loft offsets is the actual volume of the 
tank. It is at this point that the in- 
consistencies in calibrating cargo tanks 
are first observed. 

Many oil companies demand that 
tanks be calibrated every 1% in. 
throughout their entire depth. Thereby 
they expect to be able to take ullage 
readings that are only one-fourth as 
troneous as those made by a company 
that is satisfied with ullage readings 
spaced every inch. It is the contention 
of the writer that the latter company 
will obtain just as nearly accurate 
tis anieiet OBinions or assertions contained in 

Private ones of the writer and 


are not to be construed as reflectin riew 
t g the views of 
the Standard Oil Company of New Jersey. 
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ullage readings and at the same time 
the cost of calibration will be reduced 
approximately 50 percent. 

As a means of comparing the ac- 
curacy of the two methods of taking 
ullage readings, we shall take the hypo- 
thetical case of a main cargo tank in a 
twin-bulkhead tanker having no sheer, 
camber, or deadrise. It will be assumed 
that such a tank is 35 ft. long, 40 ft. 
wide, and 40 ft. high, all dimensions 
being molded. The gross volume of 
such a tank is 35 & 40 & 40 = 56,000 
cu. ft. The deductions for internals in 
such a tank may range from 0.4 to 1.0 
percent, depending on type of construc- 
tion, piping, arrangement of bulkheads, 
etc. (Fig. 1.) For purposes of compari- 
son, it will be assumed that the total 
structural and miscellaneous deduction 
amounts to 320 cu. ft., or 0.57 per- 
cent, leaving a net volume of 56,000 
— 320 = 55,680 cu. ft. Now, as the 
tank is 40 ft. high, we will have 40 
12 X 4= 1920 increments of 4 in. 
This means that every 4 in. of depth 
in the tank has a volume of 55,680 — 
1920 = 29 cu. ft. The tank calibrated 
at every inch will have 29 K 4 = 116 
cu. ft. per increment. We are now 
ready to proceed with the reasons for 
stating that one method of calibrat- 
ing is as nearly accurate as the other. 

a. During erection of the steel struc- 
ture of a ship, minor variations in 
dimensions are to be expected. These 
variations in a cargo tank may place a 
transverse or longitudinal bulkhead 
plus or minus 2 in. from molded di- 
mensions. For our purposes, it will be 
assumed that there is a variation of 4 
in., which for a transverse bulkhead 
would mean plus or minus variation in 
volume of 40 &K 40 — 48 = 33.33 cu. 
ft., and for a longitudinal bulkhead, a 
similar difference of 35 K 40 — 48 = 
29.16 cu. ft. 

b. The actual height of the ullage 
plate above the striking point on the 
shell seldom agrees with the calculated 
height for reasons similar to those 
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stated in a. A differential as great as 
in. has been observed. Assuming that 
there is only a %4-in. variation in our 
tank, the question arises as to where 
this difference in height is to be ab- 
sorbed. In our assumed tank we are 
fortunate in being able to say that 
the difference is either in the main tank 
or in the hatch coaming or in a combi- 
nation of the two. In an actual tank it 
may be in the deadrise, uniform por- 
tion of tank, camber, sheer, or hatch 
coaming. The actual position of this 
discrepancy is important for a 14-in. 
difference in our hypothetical main 
tank means a change in volume of 29 
cu. ft., whereas a 14-in. difference in 
the coaming may mean a volumetric 
change of only 1/3 cu. ft. It is almost 
a physical impossibility to locate the 
\4-in. difference in a tank, however, 
so for purposes of calibration it is 
usually added or subtracted to that 
portion of a barrel-per-inch curve that 
includes the variation due to sheer and 
camber. This then, in general, means 
a compromise between the two ex- 
tremes amounting, in our tank, to 
about 15 cu. ft. In numerous tanks, 
however, the actual height of the ul- 
lage plate is never measured and the 
tanker year after year carries tables 
that are actually 4 in. to 4 in “shy” 
or “over” actual dimensions. 


c. Another assumption made when 
calibrating tanks is that there is no de- 
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flection of the structure under hydro- 
static load. This, of course, is not true. 
For instance, if our sample tank is of 
conventional construction, we will find 
that under a 40-ft. head of oil, the 
gain in volume due to the deflection of 
the bulkheads alone will amount to 
approximately 46 cu. ft. This volu- 
metric error would probably amount 
to as much as 48 cu. ft. if the deflec- 
tion of the tanker’s bottom due to the 
differential in height of the head of oil 
and the head of sea water correspond- 
ing to the draft was taken into ac- 
count. 

d. Petroleum cargoes are subject to 
volumetric change due to temperature 
differentials. A given volume of oil or 
gasoline will expand when heated and 
contract when cooled. It is therefore 
necessary to reconcile ullage readings 
taken at loading and unloading ter- 
minals. This is done by correcting all 
readings to a common base tempera- 
ture, which is usually 60° F. This pro- 
cedure is quite correct insofar as cor- 
recting for the volumetric change in 
the cargo itself is concerned. At this 
point, however, there is another dis- 
crepancy in calibrating tanks, because 
in no correction is the effect of tem- 
perature changes on the steel tank 
structure itself taken into considera- 
tion. In order to study the effect of 
temperature changes, we shall assume 
that our hypothetical tank is fully 
loaded with a cargo of 27° A.P.I. fuel 
oil. If the oil was loaded at some South 
American port and discharged in Bos- 
ton during the winter months, we 
could logically expect a temperature 
range from 80° to 30° F. This range 
would give us a temperature differen- 
tial of 50° F. A change in tempera- 
ture of 50° F. would cause our 55,680- 
cu. ft. oil cargo to contract as much 
as 1123 cu. ft. At the same time, how- 
ever, it is important to note that the 
steel tank itself will contract 607 cu. 
ft. owing to this same change in tem- 
perature. This means that when the 
ullage in our tank is taken we will find 
a change of 1123 — 607 = 516 cu. ft. 
in capacity, instead of the 1123 cu. 
ft. reduction in volume expected un- 
der such conditions. It is interesting 
to observe that a change of 516 cu. ft. 
in the volume of our cargo would be 








-> 








Fig. 1. A typical midship section of a 
twin bulkhead tanker showing the 
steel structure in the cargo tanks. The 
volume of this structure constitutes 
75 to 90 percent of the volumet- 
ric allowances made for tank internals. 
The midship section shown differs 
from our hypothetical tank in that it 

has both camber and deadrise 
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about what we would expect for a 
temperature change of 22° F. It is 
therefore self-evident that if we 
neglect large discrepancies in tank ca- 
pacity arising from temperature 
changes in the steel structure itself, we 
might just as well discard any ullage 
calculations based on increments 
smaller than one inch, because a change 
in temperature of only 10° F. causes 
an error in volume about equal to our 
tank’s capacity per inch of depth. 


We have stated at the beginning of 
the article that the volume per % in. 
and per in. is 29 and 116 cu. ft., re- 
spectively. We have found that the 
total discrepancies between actual and 
calculated volumes in cases a, 6, and 
c¢ amounted to about 188? cu. ft. in 
the worst tank. Assuming that no one 
tank will have all the discrepancies 
mentioned, it would appear reasonable 
to assume that the variation in volume 
would be half the figure mentioned, or 
94 cu. ft. In d, a net variation in vol- 
ume of 516 cu. ft. was demonstrated 
for a temperature range of 50° F. On 
this basis, a change in temperature of 
10° F. would add or subtract a total 
of about 103 cu. ft. to the 94-cu. ft. 
variation found in a, b, and c. Adding 





1Derived as follows: 


a. 2 transverse bulkheads 66.66 cu. ft. 

2 longitudinal bulkheads . 58.32 cu. fe. 
b. variation in depth 15.00 cu. ft. 
c. deflection ‘ 48.00 cu. ft. 
Total volume, a, 6, ¢ . 187.98 cu.ft. 


these two figures algebraically, 
our temperature change might 
either expansion or contract; 
find that our tank capacity 
temperature differential of 
would vary by almost nothing to 1 
cu. ft. over or under capacity, 
ing on the relative location of 


because 
Bive us 
On, We 
under , 
10° F 
97 
depend. 
our hy. 


pothetical tank in regard to other tank 
at the moment of loading. On the bai 
of these figures, it would seem that , 
mean variation of about 100 cy, ft 


would again be in order. 


After the presentation of the above 
examples, the writer again makes the 
statement that ullage tables tabulated 
in increments of one in. are as nearly 
accurate as those calculated every V, 
in. The assumptions made in the pre- 
vious paragraph are, of course, very 
sketchy, as it is possible to get ip. 
numerable combinations of the dif. 
ferent variations; however, the write 
has tried a great many of these com. 
binations and, as a result, has come to 
the conclusion that a tolerance of 109 
cu. ft. is about right for a tank the 
size of our hypothetical one. This being 
true, an accuracy in calibration greater 
than the tolerance would be a waste 
of time and money. On this basis an 
ullage table of capacities every inch 
would appear ideal, as the cu. ft. per 
in. in our hypothetical tank closely ap. 
proximates the calculated tolerance. 
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“| Curtailment of Production=—Its 


"'| Effect on Recoverable Reserves 
hy 
tanks 


‘a The record of production after previous periods of curtail- 
a 


at ment indicates satisfactorily the recovery to be expected 
after similar future curtailment 
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. By THOMAS H. RODGERS 
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Chanslor-Canfield Midway Oil Company 














very 

t i Los Angeles, California 

- dif. 

Writer 

com- T may be necessary to estimate re- serve estimation is merely estimation. 
me to serves in order to know what well : It is obvious that bad casing, water en- 
f 100 spacing will yield the greatest ultimate croachment, improved pumps, perfor- 
k the recovery, or to determine the mini- ation treatment, additional develop- 
being mum capitalization load necessary to ment, or other changing factors will 
mies complete reservoir exhaustion. A pe- materially alter the most carefully de- 
waste riodic adjustment of estimates of re- termined estimate of total reserves 
aa | serves is necessary for accurate calcu- based on the assumption of continua- 
lation of allowable deduction from in- tion of the methods of production em- 
inch come for depletion and depreciation. ployed in the early life of the field. The 
oi In the absence of specific pool agree- role of guess looms even larger when 
shi ments or unit plans, oil beneath one’s the time scale is considered, for who 


property is not owned. Ownership 


means possessory rights good against 
the world. There is no basis for legal 
action merely because oil is drained 
from its place beneath the land of an- 
, other through an offset well. A deer 
must be shot and reduced to a prop- 
erty owner’s possession to be owned 


can guarantee maximum production in 
years to come? Who can foresee cur- 
tailment? The realization of this un- 
certainty must not become a veil for 
slipshod methods; it should merely 
temper the production engineer’s zeal 
for mathematical accuracy in the light 
of field conditions. 





Thomas H. Rodgers was born in Col- 
orado but spent most of his youth in 
Southern California. He was awarded 








even though it lives upon his land. A ho Feces Baler Sihatentie hen te We recently had occasion to re-es- 

barrei of oil is no less wild, and must Les Angeles Mich Schecl end ottended timate reserves underlying several par- 

be transferred to physical possession in the University of Utah, the University cels of land in the Los Angeles Basin 

the pump barrel or lead line before the of Gentes Giitnnte, end Gn Cate Area and in San Joaquin Valley. The 

rights of ownership attach to it. sity of California at Los Angeles, re- life histories of some 400 wells were 

Hs To ascertain what rate of produc- ceiving his bachelor’s degree from the considered. The method herein de- 

— tion and development is necessary to last school in 1935. scribed—the mathematical method— 

a capture an equitable share of the oil His connection with the production seemed to embody sufficient accuracy, 

in a pool undergoing competitive off- end of the oil industry began when he detail, and ease of computation to 

size set or town lot drilling and to know was employed by the Chanslor-Canfield warrant its use, and it was employed 
ced how curtailment affects the ultimate Midway Oil Company after graduation. throughout. 

sits equitable recovery of oil from a well Since then his experience has been di- Before much work had been done, 

all necessitates periodic estimation of pool versified. He has been a laborer, roust- however, it became apparent that in 

— reserves, about, well puller helper, gauger, fire- the Midway-Sunset field the problem 

caf A novice would not lack excellent men, punpen, stacy Gere Reyes was considerably complicated by long 

literature upon the topic of reserves, timekeeper, oil clerk, engineer's clerk, periods of enforced curtailment, espe- 

sim and how to c ompute them properly. and antstent engineer. At present he is cially during the five years preceding 

He might wonder at the violent argu- oe Cie Glens Sipe, eae Se 1938. With these problems we shall 


S308 ments that revolve about some points ear a4 a eee sop a 
sony wevened of analysis, for it would made him conversant “a operating 


practices in numerous California fields: 


presently concern ourselves, but first 
it will be necessary to review the 
mathematical method in order that 
curtailment problems may be consid- 


fend! 


et “a that because no determination can 
more nearly accurate than its com- 

















oa Ponent elements, as in the division of pinned ahciay hy 2 og ered against their proper background. 
one number into another, or of its ns i enn ‘Scien, at. Let us begin by assuming a small, 
underlying premises, as in logic, much hanes ieee hn ede hypothetical structure under develop- 
effort has been lost in altercation. Re- ment since 1924, and on which ten 
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wells have been drilled. From indi- 
vidual well production records, yearly 
total production figures are listed. 
(Table I). When these amounts are to- 
taled and averaged, the average group 
or family decline is established. Notice 
that individual wells are joined to the 
tabulation in accordance with the law 
of equal expectations, which states that 
for neighboring wells of similar pro- 
duction nearly equal lives may be an- 
ticipated. Thus a new well drilled in 
an old field will soon assume a rate of 
production and decline similar to that 
of adjacent wells. 


At what point in the life of the 
well shall the joining take place? This 
question makes necessary the examina- 
tion of the entire production record 
for each well, and the location of the 
first figure to be entered in the tabu- 
lation at that time in the life of the 


as the basic objective is a group de- 
cline, as such, and if abandoned or 
stripper wells are omitted the group 
decline curve becomes a curve of the 
best wells only—obviously an erron- 
eous picture. 


The last available production data in 
Table I are those for 1938. Known 
family decline stops and family re- 
serves begin. It would be difficult to 
continue a curve on coordinate paper, 
trusting to the eye for regularity, so, 
as an intermediate step, the established 
family decline curve is continued as 
a straight line on semi-logarithmic pa- 
per. (Fig. 1.) 

A line established in this case by the 
average family production for the last 
ten years of Table I gives the reserve 
line that ends in 1964 at the arbitrary 


Fig. |. Average decline values fg, 
Table | are plotted on semi-logarith. 
mic paper and continued as a straight 
line for future reserves 





iat 


economic limit of 1000 bbl. per year 
per average well. Whether the use of 
semi-logarithmic paper or logarithmic 
paper would be the more nearly accy. 
rate is a topic of considerable debate, 
Advocates of the latter method criti. 
cize the former because it assumes 
constant percentage decline and hence 
indicates insufficient reserves. Such an 
assumption, they say, is theoretical but 
not usually found actually to exist, 

It was noticed that lines on semi. 
logarithmic paper representing the pro- 
duction from nearly every parcel of 
land under consideration exhibited the 
angles shown as A and B in Fig. 1, 
That is, there occurred in the early life 
of the field a break from steep to less 
abrupt decline, no doubt an effect of 
early pressure drop, and then, if the 
record continued long enough, a sec- 
ond break appeared, as at B, and de- 
cline continued at a third rate. Oddly 
enough, the angles between the first 
and second lines of decline and be- 
tween the second and third lines of de- 
cline were nearly equal. No explana- 
tion is pretended here; it may be mere 
coincidence. The point is that allowing 
the reserve line to assume the third 
slope of decline would seem to increase 
reserves enough to meet the criticism 
of those who decry constant percent- 
age decline. 

The next step is to plot the values 
established along the reserve line, be- 
ginning in 1939 in Fig. 1, upon co- 
ordinate paper as a continuation of the 
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well when orderly decline begins. In TABLE | 
this manner there is eliminated from ' ‘ . 
each well that. early period of flush Mathematical average rate of decline of ten producing wells 
production during which erratic be- y 
havior is characteristic, and from er aoe 
Neg ge ea , : Well No. 
which it is virtually impossible to draw 8 
\ tu 1 2 3 4 5 6 7 
inferences. Initial and flush produc- 
tion should be included only when it ; 94,870 gr oo 39, 160) 35,370 pn gt gn 
. . . ,14 ,820} 33,400} 30,350) 29,88 , ’ 
is desired to develop a family curve for 4 50/944| 43/172] 32'486| 30°498| 28” 187| 27,895 
the early life of the field. . 3 {8112 40'340| 31/970] 30,500] 29,200| 27,820| 25,640 
Orderly decline in well 5, Table I, otal....... 06 , 034/168 , 102 
mh “ed + gue Cs sat rs fe Average... 51,509} 42,026 
§ y I, wegen 45,874] 42,370| 34,820] 31,760] 28,222) 26,727 
was 45,874 barrels. As it is not at 7 42,370] 34,346} 30,378] 28,421) 26,146] 24,724 
once manifest whether that figure is ; pg aot ae 29,912 ogre pagel: “= 
0,129) 33,499) 31,267) 29,4 ’ ’ 
pongo to ~ average of column two Total....... 337 7481282359 
or column three, an average is taken Average..... 42219] 35,295 
as shown and well 5 enters in column 9 38,124] 29,228) 28,779) 25,760 a= 
three. Similarly, all the other wells join 10 30,367] 10,219} 2,292) 1, 
the group in the order of their decreas- Detel.....+. 94 , 870/206 , 034/337 , 748/320 , 483/312, 690|271 , 787/242 , 472|193, 967 
ing entry figures. Any well previously Average... 94/870] 51,509] 42/219] 35,609] 31,269] 27/179| 24,247| 21,552 
abandoned should appear in the group, 
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family decline curve. Fig. 2 shows the 
family decline and constructed reserve 
curve. It becomes the average decline 
curve for our hypothetical ten-well 
parcel. One could then tabulate the re- 
serves in barrels by years from 1939 
to 1964, add them, and multiply by 
ten, to determine the total reserves as 
of January, 1939, but the value of in- 
dividual well study would be lost by 
such a procedure. 

Each of the ten wells, then, is con- 
sidered separately. Its entire history is 
plotted on coordinate paper and under 
normal conditions the family curve is 
applied at the last year for purposes of 
drawing the reserve curve. It will be 
found in a study of any pool that pro- 
duction from some wells will be less 
than the average represented by the 
curve, and that of others will exceed 
it. Any attempt at individual predic- 
tion and individual reserve curve con- 
struction would be futile. Applicabil- 
ity of the average curve is the best and 
most nearly accurate assumption that 
can be made, as is fully indicated by 
the underlying principle of equal ex- 
pectations. 

Consider Well No. 6, Fig. 3, one of 
the wells in our group tabulation. The 
story begins in 1926 with a rapid de- 
cline in production. In 1930 the well 
was redrilled and for purposes of the 
mathematical group curve, orderly de- 
cline began in 1933. Notice that the 
production decline curve is much 
steeper than the family average curve, 
but this is individual excess and the 
method calls for joining the family 
curve in 1938 regardless of prior in- 
dications. The actual drawing may be 
done easily by tracing the curve over 
a light table. 

The final step in the estimation of 
reserves is to tabulate for each well the 
reserves by years to the economic limit. 
List the wells in columns side by side, 
and, by adding across, total the re- 
serves by years for the parcel. When 
these reserve totals are added or accu- 
mulated backward beginning with 
1964, the figure opposite any year will 
be the total available reserves for our 
ten-well structure, the basic assump- 
tions being that production methods 
will not change radically, and that 


maximum production by years will be 
maintained, 
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Fig, 2, The family or group decline 
curve on coordinate paper, values 
plotted from Fig. |. Reserve 

curve begins in 1939 
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Now suppose that we alter this ideal 
field we have been studying. Suppose 
we inject the conditions met when pro- 
duction is curtailed —an experience 
familiar to every operator. What effect 
will that have on our method of esti- 
mating reserves? As we think about the 
problem other questions immediately 
appear: 

If we are producing against offset 
production will curtailment reduce 
maximum annual recovery, assuming 
uninterrupted recovery across the line? 
If so, will all or only a certain percent 
of the oil unrecovered during curtail- 
ment be lost? 

Will a well curtailed for several 
years produce along the family curve 
when it is again placed on production? 
If not, will the well recover that por- 
tion of the family curve production 
lost to it during curtailment? 

Again, in paraphrase, if that portion 
is not recovered, will a certain percent 
of it appear as a line above the family 
curve and coming to tangency with 
the family curve in a few years? 

We might, at the outset, draw con- 
clusions and proceed to substantiate 
them by individual well histories, but 
such reasoning is not in good repute; 
too often only those facts are selected 
from a group that will prove the de- 
sired point. Rather let us reason from 





effects to cause, and in a _ posteriori 
fashion examine known well histories, 
weigh the facts, and then draw our 
conclusions. 

Of the several hundred wells under 
consideration most of those presenting 
curtailment problems were those in the 
Midway-Sunset area of the lower San 
Joaquin Valley. The effects of curtail- 
ment were seen as soon as individual 
well histories were plotted and studied, 
as in Fig. 4. The behavior of this well 
in particular and others substantiating 
it suggested a method of estimating 
the reserves for that particular pool. 

Notice in Fig. 4 that the well under 
discussion had followed the family 
curve until curtailed during 1921, 
1922, and 1923, during which years 
the well failed to produce 18,600 bbl. 
—indicated in the shaded area—that 
would have been expected of it had 
production continued along the family 
curve as represented by the dotted line. 
Then in 1924 the well was again placed 
on full yearly production, and during 
that year produced not 11,400 bbl. in 
accordance with the rule of equal ex- 
pectations, but 14,400 bbl., an excess 
of some 3000 bbl. over and above the 
family curve. The next year’s produc- 
tion also exceeded the family curve, 
and not until 1927 did production 
from this well again join the family 
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curve. During this period the excess 
production was some 4700 bbl., or, to 
state it differently, the well recovered 
25 percent of the deficiency incurred 
during the preceding curtailment. 

This clear example brings another 
more common one to mind. The field 
production gauger, in his daily duties, 
sets his well tanks to take care of an 
excess production after a pulling job 
or down time, knowing he must pro- 
vide extra room for the accumulated 
head. Exactly the same function, on a 
vast scale, is seen in Fig. 4. Apparently 
this function is not qualified by time, 
in the sense of the comparison, but only 
by the running of the family curve, 
for it was found that percentage re- 
covery became less as the family curve 
neared its economic limit. 


At this point let us reverse time and 
imagine ourselves back in 1924 and 
again confronted with the necessity of 
estimating reserves. The record of our 
well in Fig. 4 is blank from 1924 on- 
ward, and we have only the shaded 
area and a family curve. How shall we 
estimate reserves for this well as of 
1924? Shall we, on the basis of the 
three months’ production in 1923, say 
that the well would have produced 
some 4300 bbl. at a full year rate, and 
attach the family curve at that point? 
It would be far too little. Or if the 
full-year rate happened to come above 
the family curve, should we apply the 





Fig. 4. The solution of some curtail- 
ment problems in the Midway area 
through percentage recovery assign- 
ment in 1938 over the family curve, 
according to known percentage re- 

covery as seen high on the curve 
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family curve at that point for our re- 
serve curve? It would be far too much. 
Of course, we now see that the correct 
method would have been to calculate 
25 percent of the curtailed production 
unrecovered and arbitrarily apply it as 
an “over and above” curve coming to 
tangency with the family curve in a 
few years. It took experience to tell us 
that, however, and so we see that 
future problems should be solved on 
the basis of percentage recovery indi- 
cated by a study of the well histories 
of the pool in question. Farther down 
the curve in Fig. 4 the method is ap- 
plied to another well in the same pool 
in the Midway field. Of 3300 bbl. un- 
recovered during curtailment in 1934, 
1935, 1936, and 1937, 25 percent or 
some 800 bbl. is included in the re- 
serves expected to be recovered from 
that well. 

Such an individual pool study will 
produce individual rules. Some fields 





Fig. 3. The individual reserve curve 
construction of Well No. 6 from Table 
1, showing the junction of individual 
decline and the family reserve curve 
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will exhibit a larger percentage te. 
covery than others. Some fields nearly 
depleted and some wells nearly depleted 
will produce little or none of the oil 
lost during curtailment. Curtailment js 
throughout a problem for individyal 
treatment. 

What, then, have we learned? What 
inductive conclusions can we draw? 
We have seen that the family curye 
continues regardless of individual well 
curtailment, with the single exception 
of an isolated pool containing only one 
producing well. We see that when q 
well is curtailed high on the family 
curve and opened several years later 
and farther down, it will not recover 
all the production lost to it during cur- 
tailment, nor yet will it fail to recover 
any, but its expectancy will be that of 
neighboring wells plus some percent of 
the curtailed production unrecovered, 
Exactly what percent is an individual 
pool characteristic and must be deter- 
mined by a study of existing records 
as outlined above. 

Lastly, we see that when estimating 
reserves as of the present year, maxi- 
mum production in the future must 
be assumed, and even though wells now 
under curtailment will probably con- 
tinue to be curtailed, they should be 
assigned full production along the 
family curve plus that experimentally 
determined percent of previous cur- 
tailed production that we might term 
“over and above” assigned recovery. 
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Determination of Salts in Crude Oil 


Part I 


REVIEW OF CURRENT METHODS 


By C. H. M. ROBERTS, Director of Research 


R. W. STENZEL, Research Staff, Long Beach Laboratory, 
Petroleum Rectifying Company of California, 


HE removal from crude petro- 

leum of water extractible salts is 
important to the refiner, because the 
presence of these materials in refining 
stocks causes or contributes to acid cor- 
rosion of equipment, plugging and 
overheating of tubes, and concentra- 
tion of undesirable impurities in resid- 
ual products, besides unfavorably af- 
fecting refining operations in other 
ways. Discussions of many of these ef- 
fects have appeared in numerous ar- 
ticles in various journals® * ® 7. & 24, f, 
These problems have always been faced 
by the refiner, but they have become 
more acute in recent years. Since the 
frst commercial utilization of the 
Petreco Electromatic De-Salting Proc- 
ess, the importance of the de-salting 
problem has increased rapidly and the 
attention of refiners has become in- 
creasingly focused upon this phase of 
their procedure*: *. In order to estimate 
the potential and actual improvements 
in refining processes due to de-salting 
of oil, it has been necessary to specify 
new and improved methods for deter- 
mining the quantities of salts in crude 
stocks and the degree to which they are 
removed by application of the Petreco 
process. 

The salts occurring in crude oils may 
include any or all the inorganic salts 
found in oil-field brines?*, or associ- 
ated with the formations from which 
crude oils and the brines accompany- 
ing them are produced. They may also 
include inorganic acids or salts intro- 
duced into the oils and brines as a con- 
sequence of acidizing of wells*»’, as 
well as finely divided insoluble solids 
dispersed in the oil. The principal 
things to be determined are the acidity 
of the oil; total solids, both water solu- 
ble and water insoluble; total sulphates 
and chlorides, and individually sodium, 
calcium, and magnesium chlorides. The 
importance of the several items in this 
list is obvious. Chlorides, particularly 
those of calcium and magnesium, are 
especially important because they are 
a measure of potential difficulties due 
to acid corrosion of equipment, as a 


_ 


tNumbers refer to references at the end of the 
article. 
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and 


Los Angeles 


result of hydrolytic liberation of hy- 
drochloric acid under refining condi- 
tions. It is generally agreed that, 
whereas sodium chloride will produce 
no acid corrosion, calcium chloride 
may do so, especially under extreme 


temperature conditions, and magnesium 


chloride is a certain source of hydro- 
chloric acid under almost any refining 
conditions* *: 7 8, 

The salts in most crude oils consist 
principally of water soluble mineral 


EXCLUSIVE 





salts, originally present in the oil as 
residues of the brine-in-oil emulsions 
formed as a consequence of field pro- 
duction conditions. As received at the 
refinery, these salts may be present 
wholly in the form of brine-in-oil 
emulsions, wholly in the form of sus- 
pensions of crystalline salts, or partly 
in each form, depending upon the agi- 
tation, exposure, heating, and evapora- 
tion to which the oil has been subjected 
in the field, in transit, and in storage. 
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Mineral acids, e.g., hydrochloric acid, 
may be present in solution in either the 
brine or oil, and insoluble solids, e.g., 
“dirt”, volcanic ash, or silica, may be 
dispersed in either phase. Whatever 
their physical condition, the salts in 
suspension in the oil will consist, in 
general, of extremely fine particles, 
usually 10-* cm. or less in diameter. In 
general, these suspended materials will 
be stabilized owing to the concentra- 
tion at the interface of the naturally 
occurring emulsifying agents in the oil. 
It is such films that cause most of the 
difficulties experienced in the analytical 
procedures usually employed for salt 
determinations. 

In view of the heterogeneous nature 
of oils containing salts, extreme cau- 
tion must be exercised in sampling 
such oils, in order that the results of 
analyses may be truly representative of 
the conditions to be encountered in 
practice. Samples as originally taken 
must be representative of the oil as and 
when delivered to the refinery or de- 
salting process. These samples must 
then be preserved, due regard being 
given to the nature and extent of the 
changes that may occur spontaneously 
in heterogeneous systems. Equally im- 
portant is the further requirement that 
portions of the samples, as withdrawn 
for analysis, must be truly representa- 
tive of those samples, if the results ob- 
tained are to be of much significance 
or value. These requirements, although 
so well known as to be obvious, are too 
frequently neglected, with consequent 
errors in results or interpretation. 

In this and subsequent articles, it is 
proposed to discuss and critically com- 
pare proposed methods for the determi- 
nation of the previously enumerated 
constituents of crude oils, to present 
the results of comparative tests of cer- 
tain representative methods chosen 
from this list, and to indicate those 
methods that, on the basis of the data 
presented, appear to be best suited for 
the purposes stated. 

The general problem of the determi- 
nation of salts in crude oils comprises, 
in reality, two entirely separate and 
distinct problems. The first of these 
consists of the complete extraction 
from the oil, by suitable means, of the 
salts contained therein, and the second 
comprises the estimation, in the aqueous 
extract, of the kinds and quantities of 
the various substances present. As will 
be appreciated, the first problem is by 
far the more difficult and is the one 
that has engaged the attention of an- 
alysts to the greater degree, as is evi- 
dent by the variety of procedures that 
have been proposed for its solution. The 
emphasis that has been placed upon this 
phase of the general problem is due, 
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first, to the difficulties of extraction 
processes in heterogeneous systems and, 
second, to the fact that crude oils con- 
tain naturally occurring emulsifying 
agents whose presence hinders solution 
of the salts in the extraction medium 
and impedes its complete separation 
and recovery for subsequent analysis. 
The second problem, that of the esti- 
mation of the materials extracted from 
the oil, is relatively simple, involving 
only the principles and practices of 
water analysis, which are well known 
and more or less standardized. 

In the discussion that follows, the 
various methods have been separated 
into two sections, corresponding to 
these two divisions of the general prob- 
lem. Methods for extraction may be 
classified under the following general 
headings, each being employed in one 
or more modifications to suit special 
conditions or the predilections of the 
analyst. This discussion includes all 
methods that have come to our atten- 
tion, irrespective of their present status 
or the degree to which they may form- 
erly have been employed. 


A. Methods for Extraction of Salts 
From the Oil 


1. Electrical Dehydration 
Method. This method involves electri- 
cal de-salting of a sample of the oil, 
on a laboratory scale, using the prin- 
ciples of the Petreco Electromatic 
DeSalting Process and the special tech- 
nique and apparatus developed in the 
laboratory'*. This method has numer- 
ous advantages but need not be consid- 
ered in detail, as it requires highly 
specialized equipment and _ facilities 
available only in the laboratories of Pe- 
troleum Rectifying Company of Cali- 
fornia. 

A modification of the electrical de- 
hydration method, which has somewhat 
greater applicability, comprises electri- 
cal dehydration of the dispersions 
formed in the separatory funnel meth- 
ods to be described subsequently. In 
this method, the mixture of oil, sol- 
vents, and water is placed in a suitable 
container, e.g., a beaker equipped with 
metallic electrodes, and is subjected to 
action of a high-voltage alternating 
current field. By this means, subsidence 
of the aqueous extract is greatly ac- 
celerated and is made more nearly com- 
plete. A small neon sign transformer 
(6000 volts, 180 volt-ampere rating) 
is a convenient source of high-voltage 
clectricity. 

Although both the electrical dehy- 
dration methods are efficient and de- 
sirable for the purpose, they are po- 
tentially dangerous to employ. Con- 
sequently, they should be entrusted 
only to personnel fully acquainted 





with the hazards involved and dus 
oughly skilled in the use and handiy, 
of high-voltage electrical equipment. 

2. Separatory Funnel Method, 
Under this heading will be considered 
those methods employing ordinary 
equipment, available in all laboratories 
and suitable for use under almost any 
field or laboratory conditions. In these 
methods, the “central” piece of equip- 
ment is a separatory funnel, or jt; 
equivalent, in which the extraction 
process is conducted. 

Before discussing these methods in 
detail, it seems appropriate to consider 
the conditions that must be satisfied in 
a suitable extraction process. As the 
salts may exist in the oil in solution 
and in dispersion as extremely minute 
particles of solids or liquids, it is es. 
sential that the extraction water be 
most intimately admixed with the oil, 
so as to dissolve or absorb every particle 
of salt. The reliability of the analyti- 
cal results will be limited by the degree 
of contact obtained. In order to obtain 
this essential intimacy of contact and, 
subsequently, to separate the phases 
completely, it is necessary that the 
emulsification tendencies of the oil be 
nullified. This is especially important in 
separatory funnel methods, in which 
gravity is the only force available for 
separation of phases. In order to ac- 
complish this separation it is necessary 
to employ suitable solvents to decrease 
the viscosity of the oil, increase the 
gravity differential between the phases, 
and, if possible, to counteract the ef- 
fect of emulsifying agents. In some 
oils this last requirement can be met 
by use of solvents, although consider- 
able experimentation may be required, 
as highly specific effects are often en- 
countered. For example, in some cases 
ethyl ether is effective in preventing 
and resolving emulsions, whereas in 
other cases it is completely useless. In 
addition to solvents, it will usually be 
necessary to conduct the extraction at 
elevated temperatures, in order to pre- 
vent the formation of stubborn emul- 
sions, although this may entail the pos- 
sibility of losses due to frothing or to 
vaporization of volatile constituents. 
As one or both of these expedients may 
fail to give complete extraction and 
separation, it is usually desirable to em- 
ploy, in addition, a small quantity of a 
suitable demulsifying agent, whose es- 
sential characteristics will be discussed 
subsequently. Separatory funnel meth- 
ods, then, may be subdivided into two 
groups, according as they do or do not 
employ demulsifying agents in the ex- 
traction process. 

2a. Separatory Funnel Methods 
Employing Solvents Only. Four vit- 
tually identical methods are com- 
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rised under this heading. In all acetone 
is the solvent employed, and in one, 
benzol is also used. In all methods hot or 
boiling water is used as the extraction 
medium, being mixed with the diluted 
oil by shaking in a separatory funnel. 
Usually a single extraction is employed, 
but one method specifies three extrac- 
tions in order to assure maximum re- 
covery. . : 

Agitation must be limited in order 
to minimize formation of stable emul- 
jons, but in no method is it specified 
that complete separation of water must 
be procured. This being the case, it is 
necessary to assume that the total po- 
tential volume of aqueous extract is the 
sum of the water and acetone added, 
which may be far from true because of 
the variable partition of acetone be- 
tween water and oil, as a function of 
the composition of the oil and the de- 
gree to which equilibrium is approached. 
These methods neglect the possible in- 
crease in volume of extract due to the 
water (brine) originally present in the 
oil, as well as the decrease in volume 
of extract due to vaporization and me- 
chanical losses and shrinkage due to 
cooling. They also assume that the 
compositions of the aqueous solution 
actually separated and that left dis- 
persed in the oil will be identical. This 
may be far from true because the most 
highly dispersed particles, both of the 
aqueous solution and of the salts origi- 
nally present, will be left behind; and 
these may include a large proportion 
of the materials that it is desired to ex- 
tract. These methods, therefore, may 
be only approximate, as has been ade- 
quately shown by Gutzeit and Talley® 
and by Blair’. 

2b. Separatory Funnel Methods 
Employing Solvents and Demulsi- 
fying Chemicals. Some investigators 
have recognized the deficiencies inher- 
ent in the above methods and have at- 
tempted to improve the methods by em- 
ploying small amounts of suitable de- 
mulsifying agents. This is desirable as a 
general procedure because the emulsifi- 
cation tendencies of the system will de- 
pend upon the kinds and quantities of 
solvents used, the temperature em- 
ployed, and the degree of agitation re- 
quired, as well as upon the emulsifica- 
tion characteristics of the oil itself. 

The methods that have been pro- 
posed differ only in slight details. The 
oil is mixed with benzol or xylol, a 
small amount of a demulsifying agent 
is added, and the mixture is vigorously 
shaken with water. The various in- 
gredients may be heated to a suitable 
temperature, or boiling water may be 
used. The chemical may be added be- 
fore or after water is added. After 
agitation, the mixture is permitted to 
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settle until separation is complete and 
a clean water-oil interface is produced. 
Any loose emulsion visible is resolved 
by gentle stirring or mixing. When 
separation appears to be complete, all 
the aqueous phase is withdrawn, meas- 
ured, and reserved for analysis. 


These methods avoid many of the 
disadvantages of separatory funnel 
methods using solvents only. The 
principal advantage is that a much 
more nearly complete separation of 
phases is obtained, thereby eliminating 
a major source of uncertainty in the 
results. The effects of the chemical are, 
first, to cause destabilization of the 
interfaces of particles of dispersed salts, 
so that they may coalesce with or be 
dissolved by the extraction water when 
the mixture is thoroughly agitated; 
and, second, to prevent permanent 
emulsification of the particles of the 
aqueous extract, so that subsequent set- 
tling will yield a clean oil-water inter- 
face. The use of demulsifying chem- 
icals, however, may involve some ex- 
perimentation, owing to their well 
known specificity, in order to choose 
a type best suited to the oil being test- 
ed. These materials may also introduce 
an uncertainty owing to the possibility 
of reaction with some of the acidic or 
alkaline earth compounds in the sys- 
tem. It is therefore essential that the 
chemical agents employed be of such 
composition as to preclude these possi- 
bilities, or that adequate corrections be 
made for their effects on the pH, total 
acidity, and cation concentrations in 
the aqueous extract. The use of xylol 
rather than benzol is preferred, because 
of its higher boiling point, lower spe- 
cific gravity, and better solvent power 
for most hydrocarbons. A major disad- 
vantage of this method, in common 
with all similar methods, is that there 
is no certainty (even in the absence of 
a noticeable emulsion layer at the inter- 
face) that small amounts of added 
water or original salts may not remain 
permanently dispersed in the oil com- 
ponent, owing to their extremely mi- 
nute size and the slowness with which 
they settle under normal gravitational 
force. It is therefore necessary either to 
employ prolonged settling or to take 
the chance of obtaining only incom- 
plete extraction of the salts. 


3. Centrifuge Methods. Use of 
the centrifuge in extraction processes 
avoids most of the disadvantages and 
uncertainties attendant upon the use of 
normal gravitational settling. It has, 
however, the disadvantage of requiring 
the use of relatively expensive equip- 
ment, which is not always available, al- 
though it is highly desirable equipment 
for this use. Although, as has been 
shown by Gutzeit and Talley® and 





others’, the centrifuge is not a pan- 
acea, nevertheless it is immeasurably 
superior to simple settling methods, 
especially when used under favorable 
conditions. As in the case of separatory 
funnel methods, centrifuge methods 
fall into two general classes, depending 
on whether or not chemical demulsify- 
ing agents are employed. 


3a. Centrifuge Methods Em- 
ploying Solvents Only. Five methods, 
differing as to details of procedure, 
fall into this general classification. The 
least desirable of these employ the pro- 
cedure of A.S.T.M. method D96-35, 
“Determination of BS and Water in 
Petroleum by Centrifuge,” to accom- 
plish a preliminary concentration of 
the dispersed salts. The supernatant 
oil is then decanted and the residue is 
extracted with water and solvents and 
centrifuged until a clean oil-water 
separation is procured. The aqueous ex- 
tract is withdrawn, measured, and re- 
served for analysis. 

Such a procedure has numerous 
fundamental objections and, although 
it may be suitable for certain systems, 
is entirely unsuited for general use. As 
the oil is discarded before the aqueous 
extraction step, all the mineral acids in 
solution in it are completely lost, as 
well as those dispersed salts whose par- 
ticles are too small to permit centri- 
fugal sedimentation under the condi- 
tions imposed.’ This may include some 
of or all the crystalline salt particles, 
as well as the smallest of the emulsion 
particles. 

The other three centrifuge methods 
in this class are virtually identical and 
avoid many of the disadvantages of the 
preceding methods. The oil, benzol, and 
hot distilled water are mixed and 
vigorously agitated before centrifug- 
ing. Repeated heating and centrifug- 
ing may be resorted to in an effort to 
obtain complete resolution of emulsion. 
In one variation, acetone is also em- 
ployed as an aid to obtaining complete 
resolution. 

These methods have the inherent dis- 
advantages of all methods employing 
solvents only, and hence are far from 
certain in accomplishing complete ex- 
traction of the salts in the oil. 


3b. Centrifuge Methods Em- 
ploying Solvents and Demulsifying 
Chemicals. The limitations of centri- 
fuge methods are almost completely re- 
moved by addition of suitable demulsi- 
fying chemicals to the system. Four 
virtually equivalent methods employ 
this principle. The diluents used are 
benzol or xylol. In one method acetone 
is employed as a destabilizing agent, in 
addition to the demulsifying chemical. 
In all the methods the water is heated 
before addition, or the mixture is 
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heated before or during agitation. The 
demulsifying chemical may be mixed 
directly with the oil, to accomplish de- 
stabilization of any emulsion originally 
present, or may be added with the di- 
luents and water. 

Agitation is usually ap- 
plied by shaking the centri- 
fuge tubes, but one method 
employs a radically differ- 
ent type of mixing. A de- 
vice known as a “piston 
| emulsifier” is employed for 
this purpose. This device 
(Fig. 1) is a glass or metal 
cylinder equipped with a 
piston, consisting of a 
metal disc on a long handle. 
The liquids are measured 
into the cylinder and the 
piston inserted. Reciproca- 
tion of the piston produces 
a most intimate admixture 
of the components and the 
best possible conditions for 
extraction of the salts. The 
mixture is then transferred 
to centrifuge tubes, the 
emulsifier rinsed with ace- 
tone, and the rinsings add- 
ed to the tubes. 

After the sample is centrifuged, a 
separatory funnel may be used for re- 
moving the water or it may be pipetted 
directly from the tubes. In the latter 
case, the tubes are recentrifuged and 
the amount of residual water recorded 
for use in subsequent calculations. 














Fig. | 


Centrifuge methods, whether using 
solvents alone or solvents and demulsi- 
fying chemicals, are superior to separa- 
tory funnel methods in that errors due 
to evaporation, volume losses on cool- 
ing, mechanical losses, failure to obtain 
complete separation of the aqueous ex- 
tract, and variable partition of mu- 
tually soluble solvents are avoided or 
greatly reduced, as the final volume of 
the aqueous extract is directly deter- 
mined. For the same reason, it is not 
necessary to employ accurately mea- 
sured volumes of water or solvents. 


4. Miscellaneous Methods. Three 
methods that do not readily permit of 
classification elsewhere will be con- 
sidered here. The first, which is really 
a preliminary concentration procedure, 
consists in evaporation of a large vol- 
ume of the oil to as small a volume as 
possible. This concentrate is then sub- 
jected to extraction with water, sol- 
vents, etc., employing any of the previ- 
ously described methods. The method 
has found little use, is unnecessarily 
tedious, and is extremely inaccurate 
owing to vaporization and decomposi- 
tion losses. 

The other two methods involve ash- 
ing a weighed sample of the oil, extrac- 
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tion of the ash with water, and an- 
alysis of the extract. The paper by 
Gutzeit and Talley® indicates that de- 
termination of sodium chloride in oil 
by ashing may indicate only 50 to 75 
percent of its content as determined by 
extraction procedures, and experiments 
in our laboratory have yielded as little 
as 14 percent of the actual salt con- 
tent. These methods, therefore, are 
grossly inaccurate and will not be 
further considered. 

The foregoing discussion has con- 
sidered all the types of methods for 
extraction of salts from crude oils that 
have come to our attention. It is now 
proposed to discuss the analytical pro- 
cedures that have been applied to the 
aqueous extract. 


B. Methods for Analysis of the 
Aqueous Extract 


Although the variety of methods 
employed in estimating the composition 
of the aqueous extract is not great, 
owing chiefly to the degree of stand- 
ardization of water analysis methods, 
certain modifications of these methods 
have been employed. By far the greater 
number provide only for estimation of 
total chlorides, and none specifically 
provides for determination of all the 
factors that must be known if a com- 
plete estimate of the salt problem is to 
be made. In the following discussion, 
the analytical procedures will be classi- 
fied according to the type of determi- 
nation to be made. 


1. Determination of Total Chlo- 
rides. All the methods provide for 
titration of total chlorides in the ex- 
tract. Most of them use silver nitrate, 
and use potassium chromate as an indi- 
cator (Mohr method). A few specify 
prior neutralization of the extract, al- 
though this should, of course, be done 
in all methods. Two methods specify 
use of mercuric nitrate instead of silver 
nitrate. One of the latter methods em- 
ploys sodium nitroprusside as indicator 
and titrates to permanent turbidity, 
using a transverse beam of light 
through the titration vessel to increase 
the sensitivity. In this method, total 
chlorides as sodium chloride are deter- 
mined by reference to a calibration 
curve prepared by titration of known 
amounts of sodium chloride. One other 
procedure prescribes the Volhard 
method, in which excess silver nitrate 
is added and back-titrated with potas- 
sium thiocyanate, using ferric alum as 
indicator. The various methods differ 
somewhat as to dilution of the extract 
for titration and as to strength of 
reagents employed, concentrations 
ranging from about 0.005 N. to about 
o.1 N. In no method is definite provi- 
sion made for adjusting the strength of 


reagents to the expected amount of 
chlorides. In all methods, total chlorides 
are calculated as sodium chloride. In 
this determination errors may be caused 
by presence of sulphides and lower 
mercaptans in the aqueous extract 
both of which precipitate with silver 
nitrate. 

2. Determination of Calcium, 
Two of the methods’ ?° provide for 
gravimetric estimation of calcium ip 
the extract. The methods given are 
identical and follow standard water an. 
alysis procedure, the results being re. 
ported as calcium chloride. 


3. Determination of Magnesium, 
Two methods provide for gravimetric 
estimation of magnesium in the ex. 
tract, these being identical and also fol- 
lowing standard procedure. The results 
are reported as magnesium chloride. 

4. Determination of Sodium. In 
the two methods discussed, sodium as 
sodium chloride is determined by dif- 
ference between total chlorides and the 
sum of the calcium and magnesium 
chlorides. 

5. Total Solids. In one method, 
provision is made for determination of 
total solids in the aqueous extract. This 
is done by evaporating a portion of the 
extract to dryness and heating to con- 
stant weight at 105 deg. centigrade. As 
some of the extracted solids may be 
water insoluble, it is important that an 
average sample of the unfiltered extract 
be used for this purpose. 

6. Determination of Acidity. 
One of the methods described in the 
literature’ provides for estimation of 
“free” and total acidity of the oil. For 
“free” acidity, the extract from a 50- 
50 extraction of the oil with boiling 
water is tested for pH. The value de- 
termined is recorded as “pH of the 
crude.” Total acidity is determined on 
the same extract by titration with 
sodium hydroxide, using bromthymol 
blue as indicator, (end point at pH 7). 
The result is reported as hydrochloric 
acid content of the oil. The pH value 
thus determined may have little signifi- 
cance because of the great dilution and 
the buffering effects of water-extracti- 
ble organic substances, as will be shown 
subsequently. Both pH and total acid- 
ity may be in error owing to incom- 
plete extraction and to loss of volatile 
acids during extraction. 

7. Calculation of Results. The 
various analytical results obtained in 
the procedures outlined above are com- 
puted on the basis of the volume of oil 
sample extracted, the actual or esti- 
mated total volume of the aqueous ¢x- 
tract, and the quantity of that extract 
analyzed. The final results are variously 
expressed in terms of grams pef bbl., 
Ib. per 1000 bbl., or other units, de- 
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pending on the basis upon which op- 
erations usually are conducted. In the 
United States the preferred units are lb. 
per 1000 bbl. of oil of 42 gal. each. In 
order to facilitate conversion into any 
desired units, the accompanying table 
of conversion factors (Table I) is in- 


cluded. 


8. Special Analytical Methods. 
In addition to the preceding methods, 
which depend on water analysis, a 
very interesting method that requires 
no prior extraction with water has re- 
cently been described®. This method 
involves the direct potentiometric 
titration of the oil for total chlorides 
and is a modification of the Tamele 
and Ryland method for estimating 
mercaptans in naphthas’. 

Advantages claimed for the method 
are rapidity, more nearly complete de- 


termination of chlorides than by ex- 
traction processes, and reproducibility 
within 5 or 10 percent. It is also stated 
that the accuracy is not affected by 
the actual chloride content. Disadvan- 
tages of the method are that it is suit- 
able only for total chlorides, that sul- 
phides and mercaptans may interfere 
by giving indeterminate endpoints, and 
that special equipment is required for 
its use. For these reasons, this method 
will not be further considered. 

In an article to appear in the next 
issue of The Petroleum Engineer, there 
will be presented the results of com- 
parative tests of representative meth- 
ods for determining salts in crude oils, 
together with specifications for pre- 
ferred methods designed to improve 
their accuracy and increase their range 
of applicability. 





Mg. per Grams per Lb. per 
liter (1) bbl. (2) 1000 bbl. (2) 
1 shoe? 350 
6.29 1 2.20 

2.85 453 1 
71 re 6 
14.3 as 5 

85 oh 3D .298 


(2) 1 bbl. = 42 U. S. gal. 


(expressed in percent) of the oil. 





TABLE | 


Conversion Factors for Salts in Crude Oils 


(1) Approximately the same as “Parts per million” (P.P.M.) 


(3) For oils of specific gravity 0.85 (35 deg. A.P.I., 34.7 deg. Bé.) at 60 deg. fahr. 


Norte: When it is desired to compute approximate salt content of oils from analyses 
of the brine, it is necessary to multiply those results by 1/100 of the total water content 


Grams per 


Grains per Grains per metric 


U.S. gal. B.I. gal. ton (3) 
.0584 .0701 1.176 
.367 441 7.40 
.167 .200 3.36 

1 1.20 20.1 
.833 1 16.8 
.0497 0596 1 








Utilization 


HE results of experimental work 

conducted to find uses for tar that 
may be formed in the conversion of 
natural gas to liquid fuel are described 
in a report issued by the U. S. Bureau 
of Mines. The Petroleum Experiment 
Station of the Bureau of Mines at 
Bartlesville, Oklahoma, for some time 
has been interested in the conversion 
of natural gas to liquid fuels and pre- 
viously reported the results of that 
laboratory investigation. The process 
described in the present paper is de- 
signed to increase the total yield of 
liquid products from the pyrolysis of 
natural gas by approximately 25 per- 
cent. The immediate object of the work 
was to convert the naphthalene frac- 
tion of the tar, formed by pyrolysis of 
natural gas, into liquid products by 
hydrogenation, using the hydrogen 
formed in the cracking reactions to 
carry out the conversion in a continu- 
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ous process wherein hydrogenation fol- 
lows directly after pyrolysis. 

An apparatus for testing the activity 
of metals in catalyzing gas-phase hy- 
drogenation reactions under static con- 
ditions is described. Experimental data 
on the hydrogenation of naphthalene 
in the presence of several different 
metallic catalysts are given. These data 
show that hydrogenation to both the 
tetra- and deca-derivative in the gas 
phase is possible. The rate of the hy- 
drogenation reaction in these experi- 
ments depends upon the concentration 
of the hydrogen, the temperature, and 
the activity of the catalysts. Curves 
showing the relationships between the 
reaction rates and other variables are 
given. The preparation of the several 
catalysts is described in detail and their 
activity, expressed as a function of the 
reaction time, has been calculated. Of 
the catalysts treated, platinum, palla- 
dium, nickel, and cobalt appear to be 
the most active metals. 
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of Waste Tar From Natural Gas 


The hydrogenation of naphthalene 
in the tar formed by cracking natural 
gas is described. A nickel catalyst is 
used and both small and large scale in- 
stallations of laboratory apparatus are 
described in which the reaction has 
been conducted successfully. Methods 
of separating the naphthalene from the 
heavier tars are given, together with 
data concerning successful runs in 
which gas cracking to light oil and tar 
is combined with tar separation and 
hydrogenation, using the hydrogen 
formed in the cracking process. A dis- 
tillation analysis of the products is 
shown. 

Bureau of Mines Technical Paper 
587, “Studies Pertaining to the Cata- 
lytic Hydrogenation of Pyrolytic 
Tars,” by H. M. Smith, Harry T. Rall, 
and Peter Grandone, may be obtained 
from the Superintendent of Docu- 
ments at a price of 10 cents. 
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Swing gang at work in sub-zero temperatures 





Severe Weather Adds to Difficulties of 
Laying Gas Line in Rocky Mountains 


Frozen ground hindered trenching and backfilling, and idle 


equipment at times froze fast to the ground—River 
crossing made through six inches of ice 


URMOUNTING unusual difficul- 
ties caused by the early advent of 
heavy snow and severe winter condi- 
tions, the builders of Mountain Fuel 
Supply Company’s 18-in. gas line from 
Bigelow Hill, Wyoming, to Coalville, 
Utah, successfully completed their 
work in December. Built during a year 
in which there has not been much con- 
struction of gas lines, this 53-mile loop 
line is one of the most important, and 
certainly one of the most difficult, pipe- 
line construction jobs undertaken re- 
cently, Temperatures were as low as 21 
deg. below zero, the ground was frozen, 
and snow covered the right-of-way. 
The line traverses rough country at 
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altitudes ranging from 5800 ft. near 
Coalville to approximately 7700 ft. at 
the Bear River Divide in Wyoming. 
Construction of roads was necessary 
to provide access to the line for distri- 
bution of materials and for transport- 
ing men. Maintenance of these roads 
required constant attention. Tractors 
equipped with angledozers were used 
to keep the routes open and clear of 
snow. Long known as a difficult area 
for construction projects, this region 
presented problems to both railroads 
and airlines. On two occasions the con- 
tractors’ trucks were unable to return 
to their base under their own power 
until angledozers had cleared the roads, 






EXCLUSIV 


and in another instance teams were re- 
quired to drag trucks out of heavy 
snowdrifts. 

Frozen ground interfered with 
trenching and _ backfilling, and idle 
equipment froze fast to the ground 
during periods of extremely low tem- 
perature. As an example of the prob- 
lems encountered, the underwater 
crossing at Bear River, Wyoming, was 
made through six in. of ice, and it was 
but one of several river crossings in- 
stalled under rigorous winter condi- 
tions. At Bear River the temperature 
reached 21 deg. below zero during the 
period of work. The crossing consisted 

(Continued on Page 46) 
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ACcy. LANE-WELLS GUN PERFORATOR SERVICE COMBINES 


SAFETY, ACCURACY AND MAXIMUM PENETRATION 


Signal lights, buzzers and a two- 
way sound system safeguard gun 
operation on the derrick floor and 
in the well. Depth measurements 
are carefully made for placing each 
shot to the operator’s specification. 


The factors governing penetration 
are known. The Lane-Wells gun 


,and loads are designed to give 


maximum penetration. Details of 
Lane-Wells Gun Perforator Appli- 
cations are given in a new bulletin. 


Write for your copy. 
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the gun at all times w 
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OM CANADA TO THE GULF 


BRING LANE-WELLS GUN PERFORATOR 


SERVICE AS NEAR AS YOUR TELEPHONE 


“Down time” costs you money whether you're in Okotoks, 
Alberta or McAllen, Texas. Oil well operators in every field 
recognize that profitable operation demands fast, efficient, 
gun perforator service when if is meeded. To give you the 
best possible service and save you “down time costs” are the 
reasons why Lane-Wells established branches in so many 
fields. @ No matter where your well is located, a telephone 
call to the nearest Lane-Wells branch brings an experienced 


field crew with complete gun-perforating equipment to give 


you safe, accurate gun-perforating service when you need if. 


LOS ANGELES e HOUSTON 








Lane-Wells Branch 
Telephone Numbers 
For Your Convenience 


Alberta, Canada 


Okotoks 


Arkansas 
Eldorado 


California 
Bakersfield 
Long Beach 
Los Angeles 
Santa Barbara .... 241-76 


Shreveport 


New York 
‘New York... . MO. 4-4957 


Oklahoma 
Oklahoma City 
2-3188—L.D. 632 
Seminole 
Tulsa 


Wichita Falls..... 2-1570 
Houston 

Woodcrest 6-1701—L.D. 224 
Victoria 


LANE-WELLS SERVICES AND PRODUCTS INCLUDE: GUN PERFORATORS * OIL WELL SURVEYS * DIRECTION CONTROL OF DRILLING WELLS 
PACKERS © LINER HANGERS ¢ BRIDGING PLUGS ¢ SINGLE SHOT SURVEY INSTRUMENTS * KNUCKLE JOINTS * WHIPSTOCKS AND MILLS 


nS view of the field truck 
uring @ run. 


Gun ports are tested after each 
run to make sure no damage has 
occurred from heat or pressure. 


Loads are tested before being 


The reloaded gun is ready for 
placed in the gun. 


another run. 
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of a single 18-in. line buried below the 
river bottom. Although frozen, the 
river was not deep and the ditch was 
cut by a 48A Buckeye Ditcher aided 
by hand crews. Pipe was installed by a 
special gang using RD6 Caterpillar 
tractors equipped with Cardwell side- 
booms. 

Contributing to the contractors’ 
ability to maintain steady progress in 
the face of these difficulties was the 
readiness of a large and seasoned or- 
ganization of trained pipe-line men, 
brought to the job from other sections 
of the country. Immediately upon 
completion of the 136-mile oil line 
constructed for the Rocky Mountain 
Pipe Line Company, the entire S. D. 
Bechtel Company organization en- 
gaged on that work was moved to the 
Mountain Fuel Supply Company job, 
together with equipment. 

Work on the Mountain Fuel Supply 
Company line began September 25, 
1938. Right-of-way through moun- 
tainous country was cleared by an 
angledozer-equipped RD8 Caterpillar 
tractor. One Model 48, two Model 36, 
and one Model 12 Buckeye wheel-type 
ditchers were employed in the trench- 
ing operation. Where trench was cut 
in rock 220-cu. ft. Ingersoll-Rand and 
360-cu. ft. Gardner-Denver air com- 
pressors and Ingersoll-Rand $49 jack- 
hammers were used. Rock trench was 
dug to a depth of 44 in., and a pad 
of earth 4 in. deep was filled-in at the 
bottom to protect coated pipe from 
the rocky bottom of the trench. 


The entire line was firing-line 








Clearing mountainous 
right-of-way 





welded, strings varying from 80 to 
240 ft. in length. Split chill rings were 
employed throughout. Two swing 
gangs, each using two RD6 sideboom- 
equipped tractors, service trucks, and 
incidental equipment, made the tie-ins. 


All vertical and horizontal bends in 
the line were made by “wrinkle bend- 
ing”, an interesting application of this 
type of bend to pipe of large diameter. 
Bends were made over the trench, 
welding torches being used to heat the 
pipe. Minimum distance between wrin- 
kles was 18 in.; maximum bend for 
each wrinkle was 5 degrees. Pipe was 
heated over an area 2 to 3 in. in 
width and extending one-half to two- 
thirds the circumference. 

Protective coating was applied to all 





Welders found conditions anything 
but pleasant 
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pipe in the line. After the Pipe was 
cleaned and primed, three hot coats 
and two spiral wraps of asphalt-saty. 
rated asbestos paper were applied over 
the trench while the pipe was cradled 
by two heavy-duty Diesel tractors 
equipped with Cardwell sidebooms, Six 
pipe-wrapping machines were em. 
ployed for this work. Treatment ma. 
terials were heated by ten asphalt. 
melting kettles. Because of the moun- 
tainous nature of the country two 
tractors were required to draw kettle 
and wrapping equipment. Before the 
pipe was lowered into the ditch the 
protective coating was tested with a 
holiday detector for pin holes or other 
points of low resistance. 

According to usual practice, the 
trench was backfilled by angledozer- 
equipped tractors. As each section of 
the line was completed, tests were made 
at a gas pressure of 300 Ib. held in the 
line for 72 hours. 


The line was laid by the S. D. Bech- 
tel Company, San Francisco, Cali- 
fornia. National Tube Company 18-in. 
O.D. seamless pipe, of '%-in. wall 
thickness, weighing 47.39 Ib. per ft, 
in random 40-ft. lengths was used in 
the construction of the line. Pipe was 
hauled from railhead and strung by C. 
Hobson Dunn, Dallas, Texas, trucking 
sub-contractor. Average length of haul 
was 15 miles. H. C. Price Company, 
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IDECO DRAWWORKS, a product 
of International Derrick & Equip- 
ment Co., the last word in pre- 
cision manufacture and rugged 
construction. Hyatt Roller Bear- 
ings carry the line and drum 


shafts in self-aligning housings. 
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POPPED 


Bartlesville, Oklahoma, did all weld. 
ing, including line-up. 

The line was constructed under the 
direction of C. R. Hetzler, Vice-presi. 
dent and general manager of the 
Mountain Fuel Supply Company of 
Rock Springs, Wyoming. George § 
Colley, jr., manager of pipe-line cop. 
struction of the S. D. Bechtel Com- 
pany, directed the work; Rusglj 
Quick, also of the Bechtel organiza- 
tion, was construction engineer, Sy. 
perintendents and principal foremen 
included Al Berlander, Harry Ferris, 
and “Slim” Roberts. Frank Egan was 
ofice manager. Two hundred fifty 
men were employed on the job by the 
S. D. Bechtel Company, and an addj- 
tional 50 men by the subcontractors, 


Flow of Air and Natural Gas 
Through Porous Media 


STUDY of the flow of air and 

natural gas through porous me- 
dia, a factor of great practical impor- 
tance to oil and gas operators, has been 
made by the U. S. Bureau of Mines. 
The results are discussed in a report 
recently issued. 

In dealing with fluid flow through 
oil and gas reservoir sands, the perme- 
ability of porous media is perhaps the 
most significant factor and the one 
that recently has received a great deal 
of study, state the authors, T. W. 
Johnson and D. B. Taliaferro, Jr. Most 
investigators have considered only 
straight-line (viscous) flow, in which 
all particles move parallel to the 
walls of the flow channel at relatively 
low velocities; however, the exact type 
of flow that takes place in an oil or gas 
reservoir has yet to be proved. 

In the investigation made by the 
Bureau of Mines, flow relationships 
have been studied for a wide range of 
flow rates of air and natural gas 
through a variety of unconsolidated 
sands, lead shot, and several hundred 
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specimens of consolidated sandstone 
and limestone taken from oil- and gas- 
producing formations. On test speci- 
mens 11/2 in. long the differential pres- 
sure across the specimen was varied 
from 3 in. of water pressure to 800 
lb. per sq. in., so that flow conditions 
included straight-line, transitional, and 
turbulent flows. 

An empirical flow formula has been 
developed by Bureau engineers to em- 
brace the entire range of flow condi- 
tions covered in their investigation. 
The terms in this formula are such that 
at low rates of flow the value of one 
term is almost nil and may be neg- 
lected, leaving a formula equivalent to 
Darcy’s law for straight-line flow; but 
as velocity increases this term de- 
creases and a second term increases un- 
til, at high velocities, the first term 
approaches nil and may be neglected 
and the remaining formula is similar 
to the usual turbulent-flow formulas. 
For intermediate flow rates or transi- 
tional flow all terms in the equation 
are significant. + 


In this report the writers not only 
describe the equipment used in making 
high-pressure flow tests but also de- 
scribe in detail the equipment and 
methods used in making routine per- 
meability determinations. A feature of 
the report that should be particularly 
helpful to any engineer setting up 
equipment to make permeability deter- 
minations is the illustrations showing 
the construction of the specimen 
holder, core bits, orifice meters, and 
other auxiliary equipment. 

In the appendix of the report re- 
sults are given for several hundred 
routine determinations for porosity 
and permeability of oil- and gas-pro- 
ducing sands from 12 states. This tabu- 
lation includes the results of tests of 
five continuous cores. 

Technical Paper 592, “Flow of Air 
and Natural Gas Through Porous 
Media,” may be obtained from the 
Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D. C., at a price of 10 cents. 
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the tubing packer is used to separate the two formations. : 
ddi- : Gas from the upper sand is admitted into the tubing 
me through an orifice in the side of the bean cup mandrel. 
; This orifice is drilled to a size that will admit sufficient 
gas for proper oil flow while maintaining lowest pos- 
i sible gas/oil ratio. The choke is run into the well and 
‘ removed on a steel measuring line, thus making it pos- 
sible to change the orifice controlling rate of entry of 
' lifting gas without pulling the tubing string. 
; A removable check valve prevents by-passing of gas 
from upper to lower horizons when well is closed at 
surface. 
The Type G “Side Door” Choke also makes it prac- 
tical to clean out and test two separate horizons in the 
same well—and to produce from each formation inde- 
= pendent of the other. 
When casing perforation admits too much gas and 
causes high gas/oil ratio, the choke can be used to re- 
duce the admission of gas into the tubing. 

The “Side Door” Choke is not an experiment. Scores 
mnly of installations in Kansas, West Texas, New Mexico 
: and other fields are operating successfully every day. 
ing It has a positive locking mechanism that prevents it 
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and landing nipple. The Type G Choke is safe and proven. 
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The Chemical Control of Heaving Shale 


Part 1 


By CHESTER L. BAKER, Philadelphia Quartz Company, Philadelphia, Pennsylvanig 


and 


ALLEN D. GARRISON, Assistant Professor of Chemical 
Engineering and Physical Chemistry, The Rice Institute, 


Abstract 


EEP drilling for oil has been 
barred in certain areas by “‘heav- 

ing” or caving of the hole. It is shown 
that “heaving” may result from the 
establishment of a serious pressure dif- 
ferential in the hole or from hydrous 
disintegration of “heaving shale.” The 
latter can be avoided by using a drill- 
ing mud rich in silicate of soda and 
1Presented at meeting of American Institute of 
Chemical Engineers, Philadelphia, Pennsylvania, 
November 9-11, 1938, and published in Trans, 


Am. Inst. Chem. Eng., Vol. 34, No. 6, Dec., 
1938. 


Houston, Texas 


sodium chloride. The requirements in. 


such a mud, its formulation, and use 
in the field are discussed with a brief 
description of the equipment required 
and special problems that must be met. 
Considerable success has been attained 
in the field application of the method. 
It appears that this method properly 
applied can be depended upon to pre- 
vent heaving due to hydrous alteration 
of shale drilled with its use. 


This is a review of a new chemical 








: 








Chester L. Baker was born at Fair- 
mont, South Dakota, June 22, 1901, 
and in 1925 received his bachelor’s 
degree from the University of Cali- 
fornia. In 1925-26 he was chemist and 
superintendent of the Pacific Sani- 
tary Manufacturing Company, Rich- 
mond, California, was chief chemist 
and assistant superintendent of the 
Westend Chemical Company in 1926- 
1927, became chief chemist of the 
Philadelphia Quartz Company in 
1927, and has been with that com- 
pany since. 

Baker has written numerous 
articles on silicates and metasilicates, 
has been active in the development 
of a process for recovery of soda ash 
and borax from Searles Lake brine, 
and in the development of crystal- 
line alkali metasilicates. 

He is a member of the American In- 
stitute of Chemical Engineers, Sigma 
Xi, Phi Lambda Upsilon, the Ameri- 
can Chemical Society. 
































Allen D. Garrison was born in Lex- 
ington, Kentucky, July 29, 1897, at- 
tended Centre College, Danville, Ken- 
tucky, for a time, received a bache- 
lor’s degree from The Rice Institute, 
Houston, Texas, in 1918, a master’s 
degree in 1920, and a doctor’s degree 
in 1921. 


He was appointed National Re- 
search Fellow in chemistry from 1921 
to 1924. In 1924 he was made instruc- 
tor in chemistry at The Rice Insti- 
tute, occupying that post until 1926, 
when he was elected assistant pro- 
fessor in chemistry. In 1938, he was 
made assistant professor in chemical 
engineering, the position he now 
holds. 


Garrison is a member of the Ameri- 
can Chemical Society, S.A.E., and 


























Sigma Xi. 
_| 











engineering technique that appears to 
offer promise in overcoming an impor- 
tant barrier to deeper exploration for 
oil. Space permits the inclusion of only 
such supporting experimental evidence 
as will make for clear understanding of 
the problem and the present state of _ 
development. 

The barrier comprises thick beds of 
heaving shale that had previously 
proved almost impenetrable. Greatest 
difficulty has been experienced in a belt 
of land about 100 miles wide extending 
along the Gulf Coast of Texas and 
Louisiana. Here trouble has been ex- 
perienced in the Miocene, Oligocene, 
and Eocene, although most commonly 
in the Vicksburg of the lower Oligo- 
cene and the Jackson of the upper 
Eocene. Heaving shale has been en- 
countered in Colombia, Venezuela, 
Madagascar, and the East Indies. Re- 
cently it has been reported in Cali- 
fornia and it is not unlikely that with 
deeper drilling it will be found in other 
parts of this country. 

Heaving shale is most often defined 
as “‘shale that heaves,” and even the 
word “heave” is interpreted in the field 
as referring to various disasters from 
simple caving to movement of shale | 
hundreds of feet upward within the 
hole. Certain it is that bore holes have 
had to be re-drilled many times; that 
after becoming stuck, drill pipe has 
been pulled in two in an effort to re- 
move it; that in many cases a carload 
or more of shale has been washed from 7 
a heaved well; that drill pipe has been 7 
snapped off at the bottom of the st 
casing; that grade “‘D” casing has been 
badly distorted, and that even produc- 
ing wells have been shut off owing to 
a collapse in the casing. 


. . ° o & 
Various explanations of “heaving 
have been offered, among which may 

be mentioned: 


1. Falling of highly fractured 
shale into the hole. 
Localized seismic movement. 
Plastic flow of the shale. 


Explosion into the hole by 
high gas or water pressure. 
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LARGER LINERS 


can he set SAFELY 
by using 


“SECURALOY” 


* There are many advantages to be gained by using “Securaloy” Drillable Liners 
in oil wells, and a very important one is the fact that larger liners can be safely 
set in a given size casing string than otherwise feasible. This assures extra bene- 
fits from greater screening area, the use of larger production pumps, and more 
efficient oil recovery at a lower cost per barrel. 


* Why can this be done? 


* Simply because “Securaloy,” being completely drillable, can be quickly re- 
moved with an ordinary drilling bit when the time comes to recondition the well. 
No extra space need be allowed for possible wash-over operations or room pro-- 
vided between casing and liner for fishing or pulling jobs. 


* And yet at all times the well is completely protected against emergencies. Fish- 
ing and side tracking operations are practically eliminated, and should subsequent 
exploration for deeper zones be decided upon, the liner can always be drilled up 
and circulated out of the hole. Thus, each well can be produced to its full economic 
life and additional profits obtained that are now lost through choked production 
and premature abandonment! 


* This is just one way that “Securaloy” is enabling operators to obtain greater 
returns from every development dollar they invest. Our Engineering Department 
will gladly supply further details on this or any other application of “Securaloy” 
Drillable Production Equipment. 


SECURITY HOOK COLLAR TYPE LINER HANGER 


* The Security Hook Collar Type Liner 


age 
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* "Securaloy” Liners, equipped with : — 
Hook Collar Hangers, can be safely Hanger is unusually efficient for hanging 


— less clearance, as shown liners with close clearances. It sets automati- 





cally at exactly the desired location in the 


|Casing Size 4%| 5" 165%| 7" |8% 





well, and, having no slips, it requires less 
Liner Size 3%} 4" |5¥% 


(Plain Hanger) operating space between liner and casing. 
| teca Seal Hanger) 32 5” 























Made of either “Securaloy” or steel in all 
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practical sizes. 


Security Hook 
Collar Type 
Liner Hanger 


ECURITY ENGINEERING CO., INC. 


WHITTIER, CALIFORNIA, PHONE 42004 
»CONTINENT * 5525 CLINTON DRIVE, HOUSTON, TEXAS, PHONE CAPITOL 2011 
“ORT * SECURITY ENGINEERING CO., INC.. 420 LEXINGTON AVENUE, NEW YORK CITY 


‘icuers Reamens Securaloy x Security Drillable Products 








Fig. la. Four shale types, dry 


Establishment of pressure dif- 
ferentials. 


Hydrous alteration of the 


shale. 


Nearly four years’ experience with this 
problem has not revealed to the writers 
any authentic case that could not be 
adequately explained by the last two 
phenomena. It is felt that this simplifi- 
cation of the problem marks definite 
progress toward its solution. 


Pressures normally encountered in 
drilling approach one-half lb. per sq. 
in. for each foot in depth so that a hole 
10,000 ft. deep may have a bottom- 
hole pressure as great as 5000 Ib. per 
sq. in. In order to prevent the flow of 
fluids from the formation into the hole 
it is Customary to use a drilling mud 
of a specific gravity high enough that 
it will balance this pressure. The im- 
posed hydrostatic head can be seriously 
reduced in a number of ways. The 
withdrawal of a piston-like mudded-up 
bit or otherwise “swabbing” the hole 
is a common cause. The loss of weight- 
ing material from the mud amounting 
to one pound per gal. will reduce the 
bottom-hole hydrostatic head in a 10,- 
000-ft. hole by 520 lb. per sq. in. A 
single cu. ft. of gas entering the mud 
at the bottom might expand to 340 cu. 
ft. by the time it reaches the surface 
and create a bottom-hole pressure dif- 
ferential of 640 lb. per sq. in. or more. 
It is easy to understand the effect of 
such differential pressures on a material 
so mechanically weak as many of the 
shales encountered. Such factors are 
subject to mechanical control. 

The chemical control of heaving 
shale is based on the observation that 
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Fig. |b. Shale samples shown in Fig. la 
after immersion in water 


PPP PII IID Pe 


certain shales, when drilled, are altered 
by the water in the drilling mud. As 
shown in Figs. 1-a and 1-b, one type 
slowly swells as it hydrates and in the 
well tends to constrict the bore hole, 
ultimately seizing the drill pipe. An- 
other type disintegrates under the in- 
fluence of water and in the well results 
in the formation of a cavity that ulti- 
mately permits caving of the over- 
hanging, more resistant shale. It is this 
more resistant material that is invari- 
ably recovered from the hole after such 
a “heave” and has often been blamed 
for the trouble. (Figs. 2-a and 2-b). 


The writers believe that the only 
heaving that can be definitely related 
to the character of the shale is caused 
by those shales subject to hydrous alter- 
ation and think of them as the only 
true “heaving shales.” The term will 
be restricted to such material in the 
rest of this paper. 


Several methods for preventing the 


rrr rrr rrr rrr rrr ror ro ror rrr 


hydrous disintegration of heaving shale 
during rotary drilling have been pro. | 
posed. One suggestion involved the Use 
of a high-pressure stream of air instead _ 
of mud for the removal of cuttin 
The use of petroleum weighted with 
suspended finely ground oyster shel] 
was tried in at least one hole but with 
little success. It has been observed that 
solutions of sodium chloride, sodium 
nitrate, calcium chloride, and caustie 
soda do not alter some heaving shale | 
samples and each of these has been used 
in at least one hole. The failure of these 
may be explained by the encountering 
of shales more subject to hydrous alter. 
ation than the samples that had been 
used in the laboratory test work, 


It has now been found that silicate 
of soda is more effective than the other 
common electrolytes and that still 
further protection may be obtained by | 
using solutions containing both silicate 
of soda and another compatible electro. 
lyte. 

Small concentrations of silicate of | 
soda have been used for years to de- 
flocculate drilling muds, thus reducing 
their viscosity. When so used the 
chemical tends to disintegrate suspend- 
ed shale cuttings rather than to pre 
serve them. In the pottery industry the 
addition of a few tenths of a percent 
of the same silicate first proposed in 
this work is used daily to reduce clay 
filter cakes to a thin slip. It seemed 
strange that a higher concentration 
would have an opposite effect. To ex- 
plore the matter further, a series of J 
kaolin clay slips were made, all carry- 
ing the same amount of clay, but dif- 
ferent amounts of silicate. The vis 
cosities measured are plotted against 
percent silicate in Fig. 3-a. It will be 
noted that small amounts of silicate 
lower the viscosity of the slips greatly, 
but that increasing concentrations 


~~ eee eee 


Fig. 2a (left). Identical samples of heaving shale between layers of hard shale 
before immersion 


Fig 2b (right). Same samples five minutes after contact with water (left) and 
silicate of soda (right) 
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Slack between tiller type 

handwheel hub and glow 

nut permits ‘bumping’ 
gate closed or open. 


Valve stem fs securely held 
in fixed axial position by heavy 
split forged yoke, held rigidly > 
together by two alloy stcel 
studs. 


Hubs may be fitted with threaded, 

flanged, welded-on, or any special 

connection on outer end. Hubs quickly 

and easily changed by releasing four 
body bolts. 


One-piece resilient insert auto- 

matically seals body of valve 

under pressure, and provides seat 
for gate. 


Indicating stem shows position of gate 
and reveals extent of wear on resilient 
/ seat. 


Stem and gate of one piece heat 


treated forging, SAE 4140 


Grease retainer ring excludes mud 
grease. 


or. water, retains’ clean 


steel. 


vi ’ 


Alemite grease fitting per 


mits 
valve 


easy 
stem 


chanically expanded when 
is in open position. 


One-piece resilient insert 





absorbs 


ient 


even when gate is 


damaged. 


Resilient lip seal ring is me- 


cally seals body of valve under pres- 
Sure and provides seat for gate. It 
cutting action of 
fluids and is readily replaceable. 


lubrication of 
nut assembly. 


valve 


automati- 





abrasive 
Resil- 


insert effec.s positive shut-off 
is sand cut or 


Lip on resilient insert seals 


two-piece valve body. 


HHH 


Interlocking shoulders and grooves 

connect hubs to valve body, permitting 

hubs to swivel freely when making 

connections. This construction permits 

valve to be used as union in breaking 
down manifold. 


nis 


ln the past two years, under the most severe field condi- 
ions, the Cameron Renewable Flex-Seal Gate Valve has 
demonstrated a remarkable capacity to withstand the de- 
stuctive action of abrasive-laden fluid moving at high 
Pressure and velocity, and to seal positively even after 
long periods of service. 


This unique gate valve, of entirely new design, is equipped 
with a renewable resilient flow-way insert to minimize 
cutting and erosion, and to insure leak-proof closure under 
Pressure. On slush pump manifold service, especially, it 
has proved far superior to conventional types of gate 
valves and stop cocks. At a very slow rate of wear, the 
tesilient insert absorbs the cutting action of abrasive- 
eden fluid. When the insert is eventually worn out, it 


CAMERON 


A flanged end type Cameron Re- 
newable Flex-Seal Gate Valve on 
a high pressure mud manifold in a 
Gulf Coast field. 


Two-piece valve body, held together 

by 4 alloy steel studs, easily dis- 

mantled when necessary to replace 
resilient insert. 


may be replaced quickly and easily without removing the 
valve from its connections. 


The sectional drawings above clearly illustrate the con- 
struction of the Cameron Renewable Flex-Seal Gate Valve. 
In the full open position, the heat-treated steel gate is re- 
tracted out of the flow-way, and even though the gate may 
be sand-cut or damaged, after long service, a positive shut- 
off it effected when it is embedded in the resilient insert. 
The valve opens and closes with remarkable ease under 
full rated test pressure of 6000 lbs. 





~ 
Operators who are experiencing valve trouble due to the 
cutting action of abrasive-laden fluids are invited to try the 
Cameron Renewable Flex-Seal Gate Valve, or write for 
more detailed information concerning its design and opera- 
tion. 


IRON WORKS, INC. 
711 MILBY STREET, HOUSTON, TEXAS 
EXPORT: 74 Trinity Place, New York, N. Y. 
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T * solutions of varying concentration | 


centrations they disintegrated immedi, 
ately, increasing concentrations broke 
them down more slowly. In the higher” 
concentrations they remained unaltered 
for months. The effect of concentra. | 
tion upon the stability of air-dried | 
—j native kaolin is shown in Fig, 34 
Many shales behave in a similar map. 
—J{ ner, though the concentrations te. 
quired to hold them may differ. It jg 
—| thus indicated that the protection is at 
least partly explained by flocculation, 
— The photograph emphasizes that any 
concentration less than that required 
—j fora given shale is as bad as none at all, | 
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Later work has shown that the pro- | 
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“—“}_~+tection offered to shale by silicate of 
a soda cannot be completely explained by 

simple flocculation. Other strongly 
__| flocculating solutions are not equally 


effective. A piece of heaving shale after 
immersion in silicate of soda acts as if 

it had acquired a protective shell, 
| When removed from the silicate solu- 





























Fig. 3a. The effect of silicate of soda concentration upon the viscosity of a volve: 
kaolin suspension 


Fig. 3b. The effect of silicate of soda concentration upon the stability of im- solution that would hold un- 
mersed samples of native kaolin 
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gradually raise the viscosities higher 
than when no silicate is present. It 
thus appears that, whereas silicate of 
soda deflocculates clay at low concen- 
trations, a reversal to a flocculating 
effect occurs in higher concentrations. 
To test the theory thus suggested, 
several different clays were obtained 
that were nearly free of calcium and 
magnesium. Air-dried lumps immersed 
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Fig. 4. Series of shale samples illus- 
trating the method of rating after 
immersion in silicate of soda solutions. 
Reading from left to right, the 
rating is 0, 0-10 





tion and immersed in water it disinte- 
grates less rapidly than it would have 
without the silicate treatment. If the 
treated piece is broken in two, how- 
ever, the water attacks the new surface 
rapidly to leave only the shell of the 
original piece. 

The first attempt to use silicate of 
soda in the drilling of heaving shale 
revealed that the problem was much 





more complex and less nearly solved 
than had been hoped. In its simplest 
terms the problem was found to in- 


1. The formation of an aqueous 


altered any shale likely to be 
drilled and yet be as economi- 
cal as possible. 
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Fig. 5. Relationship between concen- 
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ous solution 7 
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TABLE | 
oa anes | = ! | | | | l | \ ! | 
Ratio— 
Gate | et | eee | ee tices to meet the new limita- cated mud produced samples of shale 
sNa? S1U2 S1U2/ Na? . . 
ae meee as | aa tions imposed. that were much more sensitive to water 
. | . at.é . 
ae | op | ae | fae The Formulation of a Protective than anything that had previously been 
“7 14.5 | 29.0 2.00 ‘ a . oe ‘ 
“BW 19.4 30°6 188 Aqueous Solution worked with and raised the question as 
The first field operation with sili- to whether samples of the most re- 
TABLE 2 
Condition of Heaving Shale Samples Immersed in Various Solutions of Sodium Silicate 
Concen- | | | | Final Observation Weight, | Weight, 
Grade of tration, | I-day | 2-day 3-day 4-day { 5-day | 6-day | 1-week en | percent 
silicate | volume | rating rating rating rating rating rating | rating ve ’ SiO. | total 
| percent | Time Rating solids 
10 : = 3 3 | 7 | 4] ‘e 1 1 1 | 2 months 5.9 8.7 
20 4 4 | 3 | —_, 2 2 2 | 2 months 10.9 16.3 
| 30 | 6 6 | 4 4 4 4 | 4 | 2months 4 15.3 | 23.0 
<a 35 8 gs | 7 7 | 7 7 | 7 ‘| 2 months 7 17.4 | 26.1 
Brand 40 | 10 10 10 10 10 10 10 2 months 10 19.4 | 29.0 
45 10 i | w | 0 | 0 10 | 10 | 2months 10 21.2 | 31.8 
| 50 | 10 10 «=6| 10 | 10 =6| 10 10 | 10 |2months| 10 22.9 | 34.4 
10 “a we 2 ss t+ | 1 1 1 | 2 months | 4.4 5.9 
| 20 4 3.5 | 3.5. | 2 | 2 | 2 2 | 2 months 9.4 | 114 
| 30 | 6 | 4 4 | 4 | 4 | 3.5 | 3 | 2months 12.1 | 16.4 
3 | 7 6 | 5.5 4.5 45 | 4 4 2 months | 13.8 18.5 
_ | 40 | 7 7 §.5 5 | 3 | 5 5 2 months | 15.5 20.9 
Brand 45 10 10 9 7 5.5 5 } 5 | 2 months | 4 17.1 23.1 
50 10 10 10 10 | 7 7 6.5 | 2 months 4 18.6 25.2 
53 | (10 10 10 io | 8 | 8 8 | Zweeks | 4_ 19.5 26.5 
60 | 10 #=| 10 10 10 | 10 =| 10 10 ~+| 7weeks | 4.5 21.5 29.1 
: - 10 2 ry *.. « 2 & Y 1 1 2 months 3.8 5.0 
20 4 3.5 3.5 3 3 3 2 2 months 7.4 | 97 
30 5 4 4 } 4 | 4 4 4 2 months 10.7 14.1 
35 8 4.5 4.5 | 4.5 | 4.5 4 | 4 | 2 months 12.3 16.1 
40 8 6 4.5 | 4.5 4.5 | 4.5 | 4.5 | 2 months 13.8 18.1 
| 45 10 10 6 | 6 | 4.5 | 4.5 | 4.5 | 2months 3 15.3 20.0 
“—" | 50 10 10 6 | 6 | 5 5 4.5 | 2 months 3 16.7 21.9 
Brand 53 10 10 7 6.5 | 5 5 4.5 fase - 2-8 =? 
60 10 10 10 10 Q 8 S 6| 6 weeks 6 19.4 25.5 
62 10 10 1 =6| 10 10 8 6 | 6 weeks 19.9 25.9 
65 10 10 10 10 | 10 9 8 | 6 weeks 7.5 20.7 27.1 
70 | +1 | 10 10 10 10 10 10 |: ~6 weel:s 10 21.9 28.7 
| 75 | 10 10 10 10 =| 10 10 10 | 6 weeks 10 23.2 30.3 
80 10 10 10 10 10 10 | 10 | 6weeks | 10 us | RA 
ae ere ann ae 05 | O85 | 0.68 | 0.5 | 2months | 3.1 3.9 
| 20 3 3 2 2 | 2 2 | 2 2 months | 6.1 7.6 
30 3.5 3.5 | 2 2 2 2 2 | 2 months | 8.8 11.1 
35 4 4 4 4 4 | 4 | 4 2 months 10.2 12.8 
40 6 6 6 4.5 | 4 4 4 | 2 months 11.5 14.4 
+e 45 7 | 6.5 6.5 | 5 4.5 | 4.5 | 4.5 | 2 months 12.7 | 16.0 
Brand 50 8 7 } 7 | 6 5 | 4.5 4.5 | 2 months 13.9 | as 
| 65 10 9 | > he 4.5 | 4.5 4.5 | 4.5 | 7 weeks 4.5 | 17.4 33.0 
75 10 10 mw. 4 10 | 9 | . 4 9 | 7 weeks | 9 | 19.4 24. 
| 79 i | iw | w | 9 /- om 5 | 7weeks | 5 | 20.5 25.9 
| * 90 10 i | w | w | w0 | w | W | 7 weeks 9 22.8 | 28.7 _ 
7 - aa ee ee eee _ t-. -—< <<. -— i a= 2 ees ‘?- par, ns } 4.8 
3 4 4 3 3 3 3 5 weeks $ | #2 ft @ 
35 4 | 4 | 3 3 | 3 | 3 | 5 weeks | 3 14.5 | = 
“BW” 40 10 10 10 10 10 9 5 weeks 9 ¥: a 
Brand 45 . 10 10 10 10 10 5 — “4 2:3 32:3 
| 52 0 10 10 10 10 10 5 weeks | | 
| Y 
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Congratulating the Executives and Drilling Crews who 
have made this Outstanding Drilling Record Possible! 
Drilling through the thickest section of heaving shale and sandy 
shale ever encountered, a bit that would give maximum foot- 
age was necessary. The REED B-R averaged more than 250 
hours per bit on bottom, the majority being pulled "green." 
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active material might ever be obtained 
until the perfect method of control 
had been found. At least it seemed 
likely that we might anticipate still 
more sensitive shales than had so far 
been sampled. 


In planning further laboratory 


A series of solutions was made cover- 
ing the range from 10 to 100 volume 
percent of five of the silicates of soda. 
Samples of 7160-77-ft. shale were 
sealed in each, maintained at 50° C., 
and their condition graded daily ac- 
cording to the following scheme, as 

















falling apart. 


Rating | Condition of Shale 

0 | Completely decomposed with swelling, etc. 

| The condition produced by several hours in water. 
, | Completely broken up into very small chips. 

| No swelling. 
2 | Completely separated into large chips but with none of the chips large enough 

to even partly show the original shape. 

— | 
Very badly cracked, one-fourth to three-fourths of the sample separated into 

3 large chips, and the remainder checked so badly as to be on the point of 





Badly cracked, most of sample retaining its original shape but showing a large 
4 number of cracks, some of which penetrate more than one-half the thick- 
ness of the sample. Very few chips. 





Cracked, the surface showing many small cracks and one or two large ones but 
entire sample held in its original shape and no chips or fine particles. 





Some cracking. At least two large cracks or several surfaces checked with fine 




















cracks. 

Slight cracking. Fine cracks visible on two or more surfaces of the sample but 
no deep ones. 

Very slight cracking. Only one surface of sample showing cracks and these very 
. fine and few in number. 

Cracking exceedingly slight. Cracks so fine and so few as to be visible only on 
close examination. 
10 No visible change from original condition. 








studies, it was decided to explore the 
possible value of the other commercial 
silicates of soda. The ones chosen are 
listed in Table I. The shale from the 
7160-77-ft. level of an early well was 
chosen for use in the major portion of 
the work, in the hope that information 
might thus be gained that could be 
extrapolated and then checked with the 
limited supply (some 50 grams from 
the 7384-ft. level) of the most sensi- 
tive sample available. 
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illustrated in Fig. 4. The pertinent data 
are given in Table 2. 

The best graphical correlation of the 
data seemed to be that shown in Fig. 
5, where the one-week ratings are 
plotted against percent total solids for 
all the silicates. The deviation of some 
points from the curve is thought to be 
within the range of experimental error 
due to variations in the shale frag- 
ments. 

The strong indication that the pro- 
tective effect was dependent upon the 


Fig. 6. Effect of "D" silicate of soda 
in concentrations (increasing in incre. 
ments of 10 volume percent from lero 
on the left to 100 on the right) upon 

shale from the 8384-ft, level after 


one week's exposure at 5()0 Cc 





iii 


total silicate solids concentration re. 
gardless of 7SiO,/%Na,O ratio was 
considered to be very important, Al. 
though it appeared that a solution cop. 
taining about 29 percent sodium sil. 
cate solids would “hold” this Particular 
shale, it was realized that this work was 
done on the less sensitive shale sample, 
It still remained to find an effective 
protective medium for the sample from 
the 7384-ft. level. 

Choosing the “D” Brand silicate of 
soda, the effect of various concentra- 
tions upon the more sensitive shale 
from the 7384-ft. level was observed, 
Fig. 6 shows the appearance of the 
samples after one week. A full 100 per- 
cent concentration was effective, but 
lower concentration permitted some 
cracking. The use of such a solution as 
the liquid phase in a drilling mud was 
considered impractical, for two rea- 
sons. First, it had too great a viscosity 
—260 centipoises, as compared to the 
usual maximum value of about 100 
permitted in a drilling mud. Second, 
no possibility of providing a margin of 
safety for shales more sensitive than 
those yet worked with was indicated. 

Other work had shown that the 
addition of certain compatible salts in- 
creased the effectiveness of a given con- 
centration of silicate of soda. Accord- 
ingly, the value of various mixtures of 
saturated sodium chloride brine with 
the above-described silicate of soda 
solution were tried on the 7384-ft.- 
level shale. A solution comprising two 
one volume of saturated sodium chlo- 
ride brine, prevented alteration both 
at 20° and 75° C., the latter tempera- 
ture approximating that of the shale 
in place. Even oven-dried samples re- 
mained unaltered. This solution was 
chosen as an aqueous solution for the 
protective silicate mud and was so used 
in the rest of the work here described. 


Eprror’s Note: This article will b 
continued in a subsequent issue of The 


Petroleum Engineer. 
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Fundamentals of Solvent Refining 


Processes 


Classification of Processes and Solvents on Basis of 


URING the last few years refiners 

have displayed an increasing in- 
terest in the development of improved 
lubricants that offer greater resistance 
to carbon deposition, oxidiation, and 
sludging, and are less susceptible to 
viscosity-temperature variations. All 
these advantages can be obtained by 
using as refining agents selective sol- 
yents that effect the separation of dele- 
terious substances from desirable oils. 
This refining process consists in the 
solvent extraction of certain hydrocar- 
bons from the charging stock. Solvent 
refining processes may be divided into 
two groups. The first is true solvent 
extraction, in which a part of the oil 
is extracted by the solvent. The second 
we may call solvent dilution. It is used 
for dewaxing neutral and residual lu- 
bricating oils. In the first process, the 
so-called true solvent extraction, the 
agent serves as a solvent rather than as 
a solute. 

In true solvent extraction an agent 
may be chosen to dissolve either com- 
ponent, or two agents may be used, one 
dissolving each of the components of 
the oil. Let us assume that a substance 
is selected that will dissolve the un- 
desirable constituents. It is necessary 
that this solvent shall not dissolve the 
paraffinic hydrocarbons. The solvent 
should dissolve only naphthenic hydro- 
carbons, unsaturated compounds, and 
hydrocarbon derivatives containing 
oxygen, nitrogen, and sulphur. In other 
words, this true solvent phase will con- 
sist of compounds of low hydrogen- 
carbon ratio. Conversely, the second 
phase should be free of the solvent, this 
phase consisting of only the paraffinic 
hydrocarbons. 

In general, when a charging oil is 
mixed with such a solvent, two phases 
will be formed, one phase being known 
as the raffinate and the other, which 
contains only the undesirable com- 
pounds, being called the extract. The 
degree to which the first phase will be 
paraffinic and the second phase naph- 
thenic depends largely upon the selec- 
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Results Produced 


By 
B KWAL 


tivity of the solvent. If the solvent is 
highly selective, the difference between 
the two phases will be great. If the 
solvent is poorly selective, this differ- 
ence will be very small. In other words, 
the more selective a solvent, the smaller 
the quantity of paraffinic hydrocarbons 
that will remain in the naphthenic 
phase, and the smaller the quantity of 
naphthenic compounds that will re- 
main in the paraffinic phase. An ideal 
solvent agent should separate from the 
paraffinic phase, that is, the raffinate, 
all undesirable hydrocarbons. 

As for the second type of solvent 
refining, that is, solvent dilution, it 
may be said to be the reverse of the 
true solvent extraction. The solvent 
serves as a solute rather than as a sol- 
vent. The solution should also form 
two phases but all hydrocarbons except 
the paraffin wax particles are dissolved 
in the solution. The paraffin wax parti- 
cles are deposited, so that this solvent 
dilution serves as a dewaxing process. 
This type of solvent refining consists 
merely of diluting a mixture compris- 
ing solid paraffin waxes and liquid oils. 

Let us consider the behavior of the 
solvent in the solvent-dilution dewax- 
ing process. When a suitable solvent 
such as ethylene dichloride, butyl alco- 
hol, or acetone is added to the wax- 
bearing oils, this solvent dissolves in 
the liquid portion of the stock. If the 
hydrocarbons pass from the liquid state 
to the solid state, they become far less 
miscible in the organic solvent. Of 
course, if some substances are used as 
solvents this reduction in miscibility is 
insufficient to avoid the liquefaction 
of the solid hydrocarbons in the mix- 
ture of hydrocarbons and solvent. Such 
a solvent would be useless for the de- 
waxing process. 

On the other hand, there are an im- 
mense number of organic solvent 
agents that are extremely miscible in 
liquid hydrocarbons but show decreas- 
ing miscibility below the melting 
points of the hydrocarbons. Such sol- 
vents are suitable dewaxing solvents. 


+" 





If we now use a solvent having great 
fluidity and miscibility with the wax- 
bearing oil, the viscosity of the liquid 
hydrocarbons will be so reduced that 
the paraffin wax will crystallize in par- 
ticles that may be readily removed 
from the solution. 

Therefore, to summarize, the addi- 
tion of the solvent in the dewaxing 
process serves merely to increase the 
fluidity of the liquid portions so that 
the paraffin wax may be more readily 
filtered or centrifuged from them. 
Poole and Wadsworth! studied the sol- 
vent dilution extraction of Pennsyl- 
vania lubricating stocks and of an oil 
of the same boiling range of Mexican 
origin, varying, however, in hydrogen- 
carbon ratio. Those portions of each 
oil that are represented by the area at 
the extreme left of Figs. 1 and 2 pos- 
sess the greatest hydrogen-carbon ratio, 
and those portions at the extreme right 
the smallest. Besides, the latter contains 
considerable sulphur and oxygen com- 
pounds and other substances that cause 
the formation of gum and sludge. 


If we now move from the right to 
the left, we pass hydrocarbons of con- 
stantly increasing value, until the 
point E in either figure is reached. The 
percentage of hydrogen at this point is 
so great that the hydrocarbons are 
solid paraffin waxes. The area to the 
right of point A represents such por- 
tions as present-day processes of treat- 
ment with acid and Fuller’s earth tend 
to remove. The areas between A and 
B represent components of low hydro- 
gen-carbon ratio, relatively rich in sul- 
phur, which are scarce in the Pennsyl- 
vania oil. Because of these constituents 
the Mexican oils are regarded as in- 
ferior to Pennsylvania oils. Of course, 
these substances cannot be readily re- 
moved by treatment with bleaching 
clay or sulphuric acid. 

The sulphur in the Pennsylvania oil 
is relatively very unimportant and is 
more or less lost in the large percentage 
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of paraffinic material. It may be said 
that the areas between E and A in the 
figures represent the quantities and in- 
dicate the nature of the lubricants 
that could be produced from the re- 
spective oils by conventional methods. 
Therefore it is unnecessary to use a 
truly selective solvent for this type of 
separation. It is important only to 
choose a solvent that is very miscible 
with the materials represented by the 
areas to the right of point E and with 
such of the material to the left of 
point E as is liquid at the temperature 
of operation, but one that scarcely dis- 
solves the solid materials to the left of 
point E. As the temperature decreases, 
more and more of the material to the 
left of the point E will be reduced to 
a temperature below its melting point, 
and will become insoluble in the dilut- 
ing solvent agent used. 

For each oil and solvent there is an 
optimum temperature at which the 
solid paraffin wax may be filtered or 
centrifuged from the solution of liquid 
hydrocarbons and solvent agent. The 
lower the operating temperature the 
more paraffin wax will change to the 
solid state. Of course, the temperature 
should not fall below a certain point, 
which is different for each sort of par- 
affin oil, because many undesirable hy- 
drocarbons and soft paraffin waxes will 
be precipitated also, and will hinder the 
further treatment of the paraffin wax. 

The earliest commercial application 
of solvent refining was the process de- 
vised by L. Edeleanu for the refining 
of kerosene and lubricating oil by 
means of liquid sulphur dioxide. This 
method consisted in the separation of 
the paraffinic hydrocarbons from the 
hydrocarbons of other types. It de- 
pends on the relatively great selective 
solubility of liquid sulphur dioxide, 
usually at about 15°F., for certain un- 
desirable components of some petro- 
leum distillates. In the earlier practice 
the raw petroleum distillate and liquid 
sulphur dioxide were intimately mixed 
in closed containers by mechanical 
mixers and then left quiescent for the 
separation of the dense liquid sulphur 
dioxide and its dissolved material from 
the less dense aliphatic and naphthenic 
hydrocarbons by settling. 





Many investigators have determined 
the solubility of hydrocarbons of vari- 
ous classes in liquid sulphur dioxide at 
different temperatures. They have 
found that, within certain limits, aro- 
matic or olefinic hydrocarbons or both 
can be separated from paraffins and 
naphthenes and that naphthenes can 
be separated from paraffins. This can be 
expressed in the following equation: 

pmc 
e= 
1+ mc 
in which 

e! = amount extracted, 

p = the percentage concentration of 
the solution, 

m = the ratio of the volume of the 
extracting medium to that of 
the solution, and 

c = the distribution constant. 


If the extracting medium is divided 
into n equal portions, the amount ex- 
tracted 


nil 1—-(ta) ’ , 


From the equations, we see that re- 
peated extraction is beneficial because 
e, is always greater than e,. 

To increase the solvent power of 
liquid sulphur dioxide, benzol may be 
added. The most extreme and diversi- 
fied types of oils of a wide range of 
gravities and viscosities can be satis- 
factorily refined by using different 
proportions of the two solvents. Not 
only benzol but also other solvent 
agents such as acetone, alcohol, or ke- 
tones can be used to increase the sol- 
vent power. 


A solution of sulphur dioxide in 
acetone dissolves unsaturated hydro- 
carbons and resins, and can be used for 
the refining of oils and for absorbing 
gaseous olefinic hydrocarbons. Solid or 
semi-solid hydrocarbons can be puri- 
fied by treatment with a solution of 
sulphur dioxide dissolved in a solvent, 
this latter assisting in the removal of 
the impurities from the oil. Schmitt? 
proves that acetone is the best addi- 
tion agent because it need not be 
cooled. 

The most important phase of solvent 
refining processes, however, is the sepa- 
ration of lubricating oils into paraffinic 
and naphthenic fractions. Ferris, Birk- 
himmer, and Henderson® have per- 
formed many experiments on about 
100 solvent agents, and have found 
that in all the experiments in which 
any degree of separation occurred, sep- 
aration was due to the greater solubil- 
ity of the naphthenic hydrocarbons. 
The efficiency of separation increased 
as the temperature was decreased to 
about 35°F. below the critical solution 





2Petroleum Times, 1922, p. 249. 
"Ind. Eng. Chem., 1931, p. 753. 








temperature, but further decrease ; 

the temperature had very little effect. 

Ferris, Myers, and Peterkin* ha, 
continued the investigations of n 
benzene as a solvent and they 
found that nitrobenzene not only ex. 
tracts much of the undesirable com- 
ponent from lubricating oils, whether 
residual or distilled, but that it is the 
most suitable solvent known in mod- 
ern refining practice. 

We see that solvent refining proc- 
esses serve for the refining of lubricat. 
ing oils and for the separation of paraf. 
fin wax from the wax-bearing oils, As 
the separation of paraffin wax particles 
from oils is very expensive, modern pe- 
troleum technology has begun to us 
the solvent dewaxing process, which js 
cheaper in operation. The ideal solvent 
for the separation of paraffin wax from 
oil should have a high selective soly- 
bility either for the oil or for the wax. 
Poole lists the following properties re- 
quired of a suitable solvent for the de. 
waxing of oils: 

1. The dewaxing solvent should dis- 
solve one of the components in ap- 
preciable quantity but not the 
other. 

2. At temperatures not much greater 
than that necessary for the separa- 
tion, the solvent should possess suf- 
ficient solubility for both wax and 
oil to dissolve them completely. 

3. The solvent must establish such 
physical differences between the 
two portions that they may be 
separated easily. 

4. The solvent must be recoverable 
from both components. 

5. The solvent must not produce ob- 
jectionable changes in the wax or 
oil. 

In general, the above-mentioned in- 
vestigator has found that the separa- 
tion of paraffin by means of a solvent 
is one of the simplest and cheapest 
methods of refining. According to his 
investigations, it is possible to remove 
paraffin waxes of higher melting point 
from the oils without the use of any 
refrigeration and to prepare lubricating 
oils of paraffin base meeting the pres- 
ent pour-point specifications by using 
very little refrigeration or even by 
cooling with water only. 
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Numerous solvents are suitable for 
dewaxing. Poole believes that butanol, 
butyl formate, paraldehyde, and Penta- 
sol can be regarded as the best, because 
f their volatility, low initial cost, and 
high selective solvent power for the 
oil and low solvent power for the wax 
at proper operating temperatures. Fig. 
; shows the comparative solubilities of 
butanol for a Pennsylvania lubricating 
oil (viscosity 325 to 350 S.U.S. at 
122°) and a commercial paraffin wax 
(melting point 122°F.). These curves 
chow that at 34°C. lubricating oil and 
butanol become completely miscible. 
At 0°C. the butanol dissolves only one- 
third of its weight of oil. 

At temperatures exceeding 25°C., 
however, butanol dissolves nearly 2 
percent of paraffin wax. At 34°C. the 
butanol is completely miscible with the 
oil and the dissolved wax does not ex- 
ceed 4 percent. The solubility of the 
paraffin wax increases rapidly from 
34°C., and at a temperature of about 
50°C. the wax becomes completely 
miscible with the solvent. Use of this 
solvent does not require any recourse 
to refrigeration because the paraffin 
wax particles precipitate at normal 
temperature. The same characteristics 
may be shown by other solvents. 

Maksoroff® has divided the dewaxing 
solvents into three groups: 

1. Solvents in which there is no ap- 
preciable increase in the amount of 
precipitated paraffin wax formed 
when the quantity of the diluent is 
increased. As representatives of this 
group toluene and amyl alcohol 
may be mentioned. 

2. Solvents in which the amount of 
the precipitated wax increases with 
the amount of the diluent added. 





‘Nephtianoe Chozjajstwo, 1924, p. 352. 


United States’ 


NOTEWORTHY phenomenon 

in the development of the 
United States export trade in mineral 
oils since 1929 has been the decline in 
shipments to Europe. This continent 
took 40 percent of the petroleum and 
petroleum products exported from the 
United States in 1929, but only 34 
Percent in 1936, although European 
consumption of mineral oils increased 
approximately 40 percent from 1929 
to 1936. Although some of this decline 
may be attributed to increased Euro- 
pean production of crude petroleum, 
notably in Rumania, and to increased 
refining activity, notably in France, 
rmany, and Rumania, a compari- 
son of exports of refined oils to 
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To this group belong acetone, 
phenol, ethyl alcohol, ketones, car- 
bon disulphide, and cresol. 

3. Solvents in which the paraffin wax 
particles preciptate when a given 
amount of the diluent is added but 
redissolve when more solvent is 
added. This group contains the fol- 
lowing solvents: ethyl acetate, ace- 
tic acid, naphthenic acids, butyric 
acid, aniline, quinoline, pyrodine, 
and turpentine. 

In recent years two new ideas for the 
fractionation of oils have been taken 
into consideration, the first being lique- 
fied propane, butane, etc., the second 
natural gas in its gaseous state. The 
Union Oil Company® proposes the ex- 
traction of asphalt-base oils with lique- 
fied hydrocarbons in this manner: the 
oil is first extracted with pentane, then 
with butane, then with propane, and 
finally with ethane. Pilat proposes the 
use of methane, which tends to frac- 
tionate an oil. Pilat found’ that in cold 
fractionation by natural gas containing 
about 97 percent methane under pres- 
sures varying from 8 to 130 atmos- 
pheres the oil could be fractionated. A 
feature of this method is that several 
different fractions are prepared at room 
temperatures. 

A further advantage is the separa- 
tion of a fraction that contains hydro- 
carbons that are identical with those 
produced by means of concentrated 
sulphuric acid. The first fraction ob- 
tained at the low pressure is dark. As 
the pressure is increased, the fractions 
obtained are brighter and brighter. In 
other words, the greater the pressure 
increase the lighter will be the oils pro- 





®U.S.P. 1,988,713. 
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Europe from the United States and 
from the Netherland West Indies 
shows that the decrease in United 
States exports is due in large measure 
to a partial replacement in this market 
by exports from Curacao and Aruba. 
At the same time, it should be noted, 
European imports of mineral oils from 
Iran, Iraq, and Netherland India in- 
creased considerably from 1929 to 
1936. The increase in exports of crude 
petroleum from the United States to 
Europe, chiefly to France, was insuffi- 
cient to compensate for the decline in 
sales of refined products, especially of 
gasoline and kerosene, to European 
consumers, states a report of the U. S. 
Department of the Interior. 
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duced. We may therefore conclude 
that solvent refining, whether a 
liquid or gaseous solvent is used, is an 
economical operating process, as it is 
able to separate each oil into desirable 
fractions as they are dissolved in the 
original crude oil. 


Exports to Europe Decline Since 1929 


Statistics published by the Bureau 
of Foreign and Domestic Commerce 
illustrate graphically the decline in 
mineral oil exports to Europe from 
1929 to 1936. Total shipments of 
petroleum, crude and refined, from the 
United States to European countries 
decreased nearly one-third, from 61,- 
629,000 bbl. in 1929 to 45,701,000 
bbl. in 1936, but increased in 1937 to 
59,627,000 bbl. The drop in exports 
of gasoline to Europe, from 37,831,- 
000 bbl. in 1929 to 13,104,000 bbl. in 
1936, and 15,472,000 bbl. in 1937, 
was in part offset by gains in exports 
of crude petroleum, principally to 
France, and in exports of gas oil and 
fuel oil to European countries. 
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With the | 


MISSION VALVE 


the principle of 


“PULL THE BUSHING AND SAVE THE _ 


extends the life of Mission Valve and Seat at least 100%. 


In many instances the life of Mission Valves and Seats has 
been extended 200% to 500% longer, due simply to the 
operator giving attention to replacing the wear-taking 
bushings at the proper time. 








A MONEY SAVING PRACTICE 


‘A@ that has made Mission Valves leaders in every oil country. 


SOLD THROUGH SUPPLY STORES EVERYWHERE 


MESSION 


HUMBLE ROAD, HOUSTON, TERK’ : 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW Y 
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A DAILY REFERENCE 
FOR OPERATING MEN 


INSTALLMENT No. 19 
INDEX TO TABLES* 
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Title of Table Index No. Page Issue 

I I icicles einiebosaeiies noovenncuneecosssestt SOD 249 =Oct. 

Diameter of wire of various gauges 0.00... P 094.14 133 June 

IT sakes snctrssniensienApenevnenssreerenaniie ...(sheet 2) P 094.603.1 145 Nov. 

Current taken by electric motors... ...+-----. P 094.839 129 Sept. 

Theoretical capacity of reciprocating pumps (sheet 3) P 094.865.1 83 July 

Dimensional specifications of cable drilling tool joints ........... ..P 424.22 107. = Aug. 

Weight and displacement of 23¢-in. drill pipe... ....P 425.240.237.127 Sept. 

| Weight and displacement of 41/-in. drill pipe —. P 425.240.450 123 June 

E Weight and displacement of 5,%-in. drill pipe ..... seseesseses-e--ss+- 425,240,556 127 June 
Weight and displacement of 65-in. drill pipe ........... P 425.240.662 111 Aug. 
Weight and displacement of 75f-in. and 85/-in. drill pipe . P 425.240.787 115 Aug. 

: | Clearance between tool joints and wall of well... P 425.294.252 139 Nov. 

yg | | Total upward pressure between drill pipe and casing .......(sheet 3) P 448.425 129 June 
: Total upward pressure between drill pipe and casing (sheet 4) P 448.425 79 July 

0%. | Total upward pressure between casings. ....... (sheet 1) P 448.430 131 Sept. 
: Total upward pressure between casings (sheet 2) P 448.430 123 Sept. 
has | | Total upward pressure between casings .... (sheet 3) P 448.430 143 Nov. 
the | | Total upward pressure between casings (sheet 4) P 448.430 71 = Jan. 
‘ing | Total upward pressure between tubing and casing (sheet 1) P 448.456 77 ~—‘Jan. 
| Total upward pressure between tubing and casing (sheet 2) P 448.456 79 = Jan. 

Horsepower required to compress natural gas ............. (sheet 1) P 515.5 131 June 

: Energy required to lift fluid 2.22200 (sheet 1) P 519.5 81 July 
Energy required to lift Guid on... ce eceeees (sheet 2) P 519.5 121 Sept. 
. Energy required to lift fluid ..... (sheet 3) P 519.5 137 Nov. 
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Title of Table Index No. Page Issue 

| Velocity of flow through 11/-in. tubing... P 533.300.125 125 Sept. 

| Velocity of flow through 11/-in. tubing... P 533.300.15 117 Aug. 

| Velocity of flow through 4-in. tubing P 533.300.4 135 June 
Pressure drop per mile of 8-in. pipe line, oil of 30° A.P.I. P 615.108.30 125 June 
Pressure drop per mile of 10-in. pipe line, oil of 30° A.P.I. P 615.110.30 109 Aug. 
Temperature-specific gravity multipliers, Weymouth’s 
le SEP CETTE ae ET eae ae PP _... (sheet A) P 621.100.1 245 Oct. 
Diameter-length multipliers, Weymouth’s formula _____ (sheet B) P 621.100.1 141 Nov. : 
| Capacity of bolted tanks... Pea es _. (sheet 2) P 644.200.1 113 Aug. 3 
| Capacity of bolted tanks... = seveseeseses-esse--- (Sheet 3) P 644.200.1 119 Aug. 
Specific gravity of sulphuric acid solutions sailed take (sheet 2) P 725.113.2 119 = Sept. } 
Equilibrium constants (K-values) of iso-butane P 771.214.745 73 Jan. f 

Equilibrium constants (K-values) of n-Pentane P 771.214.750 247 Oct. 

Equilibrium constants (K-values) of iso-pentane Ne 75 Jan. 





*This index of the second twelve installments is revised monthly as additional tables are published. A complete 
index of all tables included in the first twelve installments was published in the May issue. 





























TA eM ememEa Se 
INDEX TO ADVERTISERS IN TABLES 
Page Issue Backing Table No. 

American Rolling Mill Company ...(sheet 3) 120 Aug. P 644.200.1 
American Rolling Mill Company ..... (sheet 2) 124 Sept. P 448.430 
American Rolling Mill Company ... (Sheet B) 142 Nov. P 621.100.1 
American Steel & Wire stilted 116 Aug. P 425.240.787 , 
Baker Oil Tools, Inc........... _..... (sheet 3) 130 June P 448.425 é f 
Baker Oil Tools, Inc. ee (sheet4) 80 July P 448.425 : 
Bethlehem Steel Corporation ........... (sheet 3) 138 Nov. P 519.5 
Bethlehem Steel Corporation (sheet 1) 78 Jan. P 448.456 L 
Broderick & Bascom Rope Company ....128 June P 425.240.556 i: 
Climax Molybdenum Company (sheet 2) 122 = Sept. P 519.5 
Climax Molybdenum Company ....... 140 Nov. P 425.294.252 
Diamond Chain and Manufacturing Company 136 June P 533.300.4 
Fluid Packed Pump Company (sheet1) 82 July P 519.5 
Gilmore Wire Rope Division of _— & Laughlin Steel 

Corporation .. aleve (sheet 3) 144 Nov. P 448.430 
Hanlon-Buchanan, Inc. .............. 248 Oct. P 771.214.750 
Hyatt Roller Bearing Company... _...126 Sept. P 533.300.125 
International Harvester Company (sheet 2)114 Aug. P 644.200.1 
Layne & Bowler Company ........ —— a P 533.300.15 
Linde Air Products Company... woe) ae P 615.110.30 
Linde Air Products Company... (sheet A) 246 Oct. P 621.100.1 
Lunkenheimer Company _ (sheet 2) 120 Sept. P 725.113.2 
Lunkenheimer Company 74 = Jan. P 771.214.745 
MacClatchie Manufacturing Co. (sheet 4) 72 Jan. P 448.430 
Macwhyte Company ......... 7 cciinediiaiamis 112 Aug. P 425.240.662 
Mission Manufacturing Company (sheet 3) 84 July P 094.865.1 
Patterson-Ballagh Corporation (sheet 2) 80 Jan. P 448.456 
Petroleum Rectifying Company .... — 1) 132 June P 515.5 
Petroleum Rectifying Company —— a * P 771.214.755 
Reed Roller Bit Company ......... ; . 124 June P 425.240.450 
South Chester Tube Company............ (sheet 1) 132 = Sept. P 448.430 
ATT eeepc 108 Aug. P 424.22 
Staynew Filter Corporation ............................ cists June P 615.108.30 
Staynew Filter Corporation _... wanes = descendent 250 Oct. P 066.000 
Thermoid Rubber Company................. nn A P 425.240.237 
Westinghouse Electric & Mfg. Company a P 094.14 
Westinghouse Electric & Mfg. Company... 130 = Sept. P 094.839 
Westinghouse Electric & Mfg. Company...... siete eset (sheet 2) 146 Nov. P 094.603.1 | 
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A Decimal System for Classifying 
Data Pertaining to the 
Petroleum Industry 


Part l 
By 


LESTER C. UREN 


Professor of Petroleum Engineering, 


University of California, Berkeley, California 


DITOR’S NOTE: On this and fol- 

lowing pages are presented the 
first two divisions of the Uren Classifi- 
cation. The remaining eight divisions 
will appear in the February, March, 
April, and May, 1939, issues of The 
Petroleum Engineer. An introductory 
article by Professor Uren appeared in 
the November issue. For permission to 
publish this material, The Petroleum 
Engineer is indebted to the publishers 
of National Petroleum News, owners 
of the copyright on the 1928 edition 
of the classification. 


000 to 099. General Data Pertaining 
to the Petroleum and Related 


Industries 


000. General reference, text, and 
hand books on petroleum 
technology and the petro- 
leum industry.* 


001. Technology of liquid hydro- 
carbons: petroleum and 
liquid petroleum products.” 


002. Technology of solid hydro- 
carbons. 
Al Oil shales. 
2 Asphalts and bituminous 
sands. 
a Mineral waxes. 


003. Technology of gaseous hy- 
drocarbons: natural gas and 
gaseous hydrocarbons.' 


010. Periodicals and technical 


1Books will be arranged in alphabetical se- 
quence within each of the groups 000 to 003, 
according to initial letter of the author’s name. 


THE PETROLEUM ENGINEER, Jan., 1939 








011. 


020. 


021. 


022. 


023. 


31 


journals. (Arranged alpha- 
betically by initial letter of 
title; issues and volumes of 
each journal arranged 
chronologically.) 


Petroleum industry trade 
and technical journals. 


The Petroleum Engineer. 


Publications of technical so- 
cieties, organizations, and in- 
stitutions. 


Research institutions and 
experiment stations. (Ar- 
ranged alphabetically by in- 
itial letter of name.) 


Universities, colleges, and 
schools. (Arranged alpha- 
betically by initial letter of 
name. ) 


Petroleum technology so- 
cieties and institutes. 


American Petroleum In- 
stitute. 


American Association of 
Petroleum Geologists. 


American Gas Associa- 
tion. 


Natural Gas Division, 
A.G.A. 


Institute of Petroleum 
(formerly Institution of 
Petroleum Technologists) 
London. 


Mid-Continent Oil and 
Gas Association. 


Natural Gasoline Associ- 
ation of America. 








024. 


025. 


026. 


027. 


028. 


7 


11 


National Petroleum Asso- 
ciation. 


World Petroleum Con- 
gress. 


Other petroleum technol- 
Ogy societies and insti- 
tutes. 


Mining societies and insti- 
tutes. 


American Institute of 
Mining and Metallurgical 
Engineers. 


Petroleum Division, 
A.1.M.E. 


Mining and Metallurgical 
Society of America. 


American Mining Con- 
gress. 


Geological societies. 


Geological Society of 
America. 


Chemical societies and insti- 
tutes. 


American Chemical So- 

ciety. 

American Institute of 

Chemical Engineers. 
Civil engineering institutes 
and societies. 

American Society of Civil 

Engineers. 

American Society for 

Testing Materials. 
Mechanical, electrical, and 
allied engineering societies. 


American Society of Me- 
chanical Engineers. 


weeececcenceseeesseso 
aaa tet hh tt lee 

















029. 


030. 


031. 


.100 


.110 
111 
.120 
121 


.130 
131 


132 


133 


.134 


-140 
-141 


143 


.150 
.160 
.170 


aes 


e172 


173 


.174 
.180 


American Institute of 
Electrical Engineers. 


Society of Automotive 
Engineers. 


Other technical societies, in- 
stitutes, and organizations. 


Government agencies, bu- 
reaus, and departments, pub- 
lications of. 


Subdivisions may follow 
the classification given 
under 100; for example: 


North American govern- 
ments. 


United States Govern- 
ment. 
State Department. 
Consular reports. 
Treasury Department. 


Bureau of Internal 
Revenue. 


Interior Department. 
U.S. Geological Sur- 
vey. 

U.S. Bureau of 
Mines. 


U.S. General Land 
Office. 


U.S. Bureau of the 
Census. 
Judiciary Department. 


U.S. Supreme Court, 
decisions and trans- 
cripts of evidence. 


U. S. Circuit Court 
of Appeals, decisions 
and transcripts of 
evidence. 


U. S. District Courts, 
decisions and trans- 
cripts of evidence. 


War Department. 
Navy Department. 


Department of Com- 


merce. 
U. S. Bureau of 
Standards. 


Bureau of Foreign 
and Domestic Com- 
merce. 


Bureau of Manufac- 

tures. 

Bureau of Statistics. 
Other U. S. Govern- 


ment departments, bu- 
reaus, commissions, etc. 

















181 U. S. Bureau of Edu- 
cation. 
.182 U. S. Federal Trade 
Commission. 
.183 U. S. Interstate Com- 
merce Commission. 
.184 Interstate Oil Com- 
pact Commission. 
.185 U. S. National Mu- 
seum. 
.186 U. S. Congress. | 
186.1 U. S. Senate, offi- | 
cial documents. | 
.186.2 U. S. House of 
Representatives, 
official documents. 
187 Department of 
Labor. 
.188 Federal Oil Conser- | 
vation Board. | 
| 
.190 State Governments.” 
040. Bibliographies. 
041. On petroleum technology. 
042. On natural gas technol- 
ogy. 
043. On asphalts and bitumin- 
ous sands. 
044. On mineral waxes. 





2Subdivisions may follow the 
given under 111; thus: 


classification 


| 

031.191.2 Pennsylvania. 

191.4 West Virginia. 

192.1 Ohio. 

193.1 Kansas. 

193.2 Oklahoma. 

-193.3 Arkansas. 

-193.4 Texas. | 

-195.1 Montana. 

195.2 Wyoming. | 

-195.3 Colorado. | 

195.4 Utah. 

.196.1 California. 


Subdivisions under state governments may 
be provided to conform with the titles of state 
departments, bureaus, commissions, etc. Thus, 
for California, publications issued by the fol- 
lowing state bureaus, commissions, and depart- 
ments will be of interest to one concerned with 
the petroleum industry: 

031.196.10 California. 

-110 Land and resources. 

-1ll State Mining Bureau. 

111.1 Department of Petroleum and 

Gas. 

.120 Transportation and public util- 
ities. 

121 State Railroad Commission. 

-130 Labor and welfare. 

131 Industrial Accident Commission. 

.140 Education. 

141 University of California. 

150 Judiciary. 

-160 Insurance and taxation. 

.170 Engineering. 

A738 Department of highways. 

.180 Other state departments, bu- 
reaus, and commissions. 

-190 County governments, depart- 
ments, bureaus, etc. 





045. On oil shale technology, 
050. Nomenclature: Glossaries, 
dictionaries, and cyclopedia.* 
(Arranged alphabetically 
by initial letters of words 
defined. ) 
060. Tables and formulas.* 
061. Mathematical tables and 
formulas. 
062. Electrical tables and for- 
mulas. 
063. Mechanics of Materials 
tables and formulas. 
064. Chemical tables and for- 
mulas. 
065. Geological and mineralogi- 
cal tables and formulas. 
066. Physical tables and for- 
mulas. 
069. Miscellaneous other tables 
and formulas. 
070. Patents and Patent Office 
publications.°® 
080. Petroleum technologists, en- 
gineers, and companies: di- 
rectories and biographies, 
addresses, etc. 
081. Personal directory: list of 





8This number may be subdivided by language 
as follows: 


051. English. 

052. German. 

053. French. 

054. Spanish. 

055. Italian. 

056. Russian. 

059. Other languages. 


‘Items of a general nature only are classified 
under this heading. Most tables and formulas 
are classified under appropriate later numbers; 
thus, pipe-line formulas are filed under 615.1; 
chemical tables and formulas are filed under 
207. 


‘This number is intended for material of a 
general character only. Specific patents should 
be filed under appropriate sub-numbers: e.g., 
patents on drilling tools under 422.4. If one 
prefers to file all patent claims and specifica- 
tions together, this number may be used with 
the following sub-classification: 

071. Patent laws and patent office publica- 
cations. 


ll U.S. patent laws and Patent Office 
publications. (This number may be 
further subdivided by countries, as 
under 110-190.) 

072. ‘Testing and sampling equipment and 
methods. 

073. Geological and geophysical equipment 
and methods. 

074. Drilling equipment and methods and al- 
lied patents on drilling and related 
operations. 

075. Oil producing equipment and methods. 

076. Transportation and 

and methods. 

Refinery equipment and processes. 

078. Utilization equipment and processes. 
(Subdivide as under 800.) 

079. Patents on devices and methods not 
covered by above classification. 


storage equipment 


THE PETROLEUM ENGINEER, Jan., 1939 








engineers, operators, com- 7 Lubricants and greases. 101. Descriptive articles con- 
pany officials, etc., ar- 8 Machinery. cerning the geographical 
ranged alphabetically ac- . killed 
. ee 81 distribution of petroleum. 
cording to initial letter of Steam equipment. P 
name. This number may 82 Hydraulic equip- | 102. Geographical maps. (Gen- 
2 be further subdivided ac- ment. eral.) 
cording to occupations if . , 
ee a P 83 Electric equipment. : ; 
desired, 109. Miscellaneous unclassified 
Cc . iaiee : 84 Air and gas equip- data on distribution of 
m irectory, in- 
082. ae pany ory, in ment. petroleum. 
ciudin compan reports ° 
d & y ra. 85 Pneumatic and re- ; : 
and statements. (Ar- frigeration easio- 110. North American oil fields, 
ranged alphabetically. districts, and properties.® 
‘ ment, 
This number may be fur- 
ther subdivided into types 86 Blowing and pump- 111. United States, including 
of companies if desired: ing equipment. Alaska. 
thus, exploration com- 87 Mills, factories, etc 
; : ’ ’ . 111.1 i 
panies, development com- a na : Appalachian fields. 
panies, producing com- 88 Millwork, hoisting, 11 New York. 
panies, contracting com- and conveying. : 
; ; : 12 Pennsylvania. 
panies, transportation .89 Machine tools. 
companies, refining com- , 13 Ohio (southeastern). 
cle aetteiceaia ee malin 9 Miscellaneous other 
P oe & a supplies. .14 West Virginia. 
panies, supply companies, 
etc.) 99 Reclaiming and 15 Kentucky. 
maintenance of ma- 16 r 
090. Miscellaneous general data terials and equip- . ennessee. 
on petroleum technology ment. 17 pt en 
and the petroleum industry. ; 2 
091. Position of the engineer, 111.2 North-Central fields. 
geologist, and chemical | 100 to 199. Geographical Distribution ; 
coiled Yin tle aA ; 21 Ohio (north west- 
Scancregss tm Cae pewe- of Petroleum: Oil Fields, Properties, ern). 
leum industry. a sae 
and Districts; Descriptions and 2 a 
092. Technical problems of the Maps’ 
petroleum industry: re- .23 Illinois. 
search. : 
100. Geographies, general and .24 Iowa. 
093. Education of the petro- economic, and other books 25 Michigan. 
leum_ technologist: Uni- descriptive of the geographic 
versity and college courses distribution of petroleum. 29 Other states. 
and curricula. (See also 
under 022.) *This number should be reserved for material 111.3 Mid-Continent fields. 
of a very general character. Similar numbers 
are provided under each main heading of the 31 K 
094. Materials used in the pe- classification for miscellaneous data that can- | : ansas. 
; not be more particularly allocated. 
troleum and related in- 32 Oklahoma. 
d tri 7One must decide whether a particular article | 
ustries. or paper is of more importance as a general | 
contribution to some particular phase of pe- mh Arkansas. 
on Iron and steel. troleum technology, or whether 4 or of 
local interest or importance in the district or 
° country in which the data are gathered, and 34 Texas. (North, east, 
11 Pipe. file accordingly. Thus, an article descriptive of west, and central. 
pipe-line transportation of petroleum in Mexico | 
? may be filed either under 112. or under 615., | °« 
12 Structural steel. depending upon the personal ideas of the in- | 35 Louisiana (north- 
. dividual making the classification. In either 
ae Wire cable. case, appropriate cross-references should ap- ern). 
pear in the files. In most cases, the engineer 
° will find it more convenient to file data ac- 36 Nebraska. 
14 W 
S ire. cording to subject —- If the geographical 
file becomes over-crowded, it may be necessary 
AS Nails spikes wash- to provide for subdivision within it according 39 Other states. 
. 4 to subject matter. This is illogical, but may be 
ers, etc. necessary if one’s idea of convenience and 2. 
: system leads him to file articles under the 111.4 Gulf Coast fields. 
> : geographic classification. The following subject °° 
is Lumber and timber. classification may be used after any of the 41 Louisiana (southern). 
main subdivisions of the geographical classi- 
3 Cement and plaster, | fication: 42 Texas (southern 
lime, etc. 000. General data. coastal belt) A 
001. Statistics and economics. 
4 Chemicals and explo- 002. Analyses of oils, gases, shales, etc. 
° 003. Geology. *By prefixing the letter - (asphalt), or 
Sives. 004. Exploration and prospecting. “G” (natural gas), or “S” (oil shale), or ““W” 
im - : (mineral waxes), to the geographical numbers, 
By Fuels 005. Field development. references bearing on bitumens other than 
. 006. Extraction. liquid petroleum may be segregated, still main- 
, 007. Transportation, age, sstri fon. taining their position in the geographical classi- 
6 Cordage, packing, and yo hy ater estoy one Conse fication. Numbers without such a prefixed let- 
belti 08. efining and refineries. ter will be understood as pertaining to liquid 
e ting. 009. Utilization. petroleum, or to bitumens in general. 
THE PETROLEUM ENGINEER, Jan., 1939 


























Other states. 


111.5 Rocky Mountain fields. 
51 Montana. 
52 Wyoming. 
53 Colorado. 
54 Utah. 
55 Nevada. 
56 Arizona. 
57 New Mexico. 
58 Other states. 
111.6 Pacific Coast fields. 
61 California.’ 
62 Oregon. 
63 Washington. 
111.7 Alaska. 
112. Mexico. 
1 Tampico-Tuxpan dis- 
trict. 
2 Tehuantepec district. 
3 Panuco district. 
9 Other districts. 
113. Canada. 
a New Brunswick. 





%It is convenient, if one is particularly in- 
terested in the fields of a certain state or re- 
gion, to extend the classification by assigning 
numbers to different districts and pools. The 
California fields, for example, might be classi- 
fied as follows: 


111.611. San Joaquin Valley fields. 
Coalinga field. 

Lost Hills-Belridge fields. 
McKittrick field. 
Midway-Sunset field. 

Elk Hills field. 

Kern River field. 

Kettleman Hills field. 

Ten Section—Rio Bravo district. 
Other San Joaquin Valley fields. 


= a oo ae ee 
Aor wn = 


t & 


111.612. Southern California fields. 


Los Angeles City and Salt Lake 
fields. 


Whittier-Fullerton district. 

Montebello field. 

Santa Fe Springs field. 

Huntington Beach field. 

Signal Hill (Long Beach field). 

Torrance-Redondo field. 

Dominguez Athens field. 

Other Southern California fields. 
1 Wilmington field. 


~ 


AON m & 


t% © 


111.613. California Coastal fields. 
Ventura field. 

Summerland field. 

Santa Maria—Lompoc district. 
Elwood field. 

d Other California Coastal fields. 
111.614. Central California gas fields. 

If desired, the classification may be still fur- 
ther extended to provide separate numbers for 
particular properties within individual fields. 
This may conveniently be done by addition of 
one or two initial letters representing the name 
of the property or the company owning it. 
Thus, “111.611.1 St.’’ would indicate a prop- 
erty owned by the Standard Oil Company in 
the Coalinga field, California. 


a a Cr 








114. 


nu pw’ HK me 


¥3. 


— 


120. 


121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 


129. 


130. 


131. 


ae a ne 


132. 
133. 
134. 
135. 


N aA UA YY BD 


oN Wh YY WD 


Quebec. 
Ontario. 
Manitoba. 
Saskatchewan. 
Alberta. 


Other provinces. 


Central American States. 
Guatemala. 
Honduras. 
Nicaragua. 
Panama. 
Costa Rica. 


Salvador. 


West Indies. 
Trinidad. 
Barbados. 
Cuba. 
Haiti. 
Jamaica. 


Porto Rico. 
Other islands. 


South American oil fields, 
districts, and properties. 


Peru. 
Venezuela. 


Colombia. 
Guiana. 
Bolivia. 
Ecuador. 
Brazil. 
Argentina. 


Other South American 
countries. 


European oil fields, districts, 
and properties. 


Russia (U.S.S.R.) (In- 

cluding Asiatic Russia.) 
Caucasus region. 
Ural-Caspian region. 
Central Asiatic fields. 
Cheleken field. 
Sakhalin. 


Poland (Galicia). 
Roumania. 
Germany. 


France. 


a Pechelbronn field. 





136. 
137. 
139. 
140. 


141. 
142. 
143. 
144, 


145. 


146. 


147. 


148. 
149. 


150. 


151. 
152. 
153. 
154. 
155. 
156. 
159. 
160. 


161. 


wR = 


162. 


163. 
164. 


165. 


169. 


190. 
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Italy. 
British Isles. ' 


Other European countries. 


Asiatic oil fields and districts 


(including Asia-Minor), } ( 
Turkey. 
Iraq. 
Persia. 
India. 
Burma. 


Assam. 


China. 
Indo-China. 

Japan. 

Bahrein Island. 

Arabia. 


Other Asiatic countries. 


African oil fields, districts, 
and properties. 


Egypt. 

Algeria. 

Morocco. 

Portugese West Africa. 

Abyssinia (Ethiopia). ) : 
South Africa. 

Other African countries. 


Oceania and Malaysian oil 
fields, districts, and proper- 
ties. 


Australia. 
New South Wales. 
South Australia. 
Queensland. 


Other provinces. 


Netherland East Indies. 

Borneo. 

British Borneo. 

Ceram. 

Java. 

Sumatra. 
New Guinea (Papua). 
New Zealand. 
Phillipine Islands. 
Other Islands of this 0 | 
group. 


Other islands not included 
in the foregoing continental 
and insular clasification. 


lnteseemecnaatnl 
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@ Today’s thrifty oil man is constantly on the alert for equipment that ¢3- 
will save him money—and it doesn’t take complicated mathematics to *3%4 
figure your savings on MacClatchie Slush Pump Parts! MacClatchie equip- +6 sh 
ment consistently provides the kind of savings you are looking for, because ">, 
it not only saves you money on longer original life, but also on replace- 
ments. All parts subject to wear are quickly and easily replaced at only 





HERE'S A 
LESSON IN x 












a fraction of their original cost, enabling you to completely recondition MacClatchie Pump Parts at minimum expense. 
That means greater economy than you can obtain with any other equipment on the market today! 


Look how you save when you standardize on MacClatchie Products... 





AIRFLOTE PUMP VALVES 


These valves have a sealed air chamber 
that gives greater buoyancy and saves you 
money right at the start in less severe 
pounding, quicker response to change in 
fluid flow and reduced valve seat wear and 
erosion. You save again on patented revers- 
ible inserts that, when worn on one side, 
can be turned over to give double life, 
double efficiency ...on everlasting stem 
caps that can be used over and over again 
...and on valve seats with a 40% greater 
striking surface that reduces “hammered 
out” spots and prevents premature wear. 
That all adds up to greater actual savings 
—practical examples of MacClatchie 
“THRIFTMETIC.” 





WEAREVER PUMP PISTONS 


Wearever Pump Pistons are the only ones 
that can be completely renewed by simply 
replacing the rubbers! The steel end plates 
and center spool are completely protected 
against wear by the removable rubbers and 
no steel can possibly touch the liner—a 
feature that assures both longer piston 
wear and greatly increased liner life! And, 
because the steel parts are completely pro- 
tected from wear, they can be used over 
and over again by merely replacing the 
rubbers. This can be done quickly, easily, 
and inexpensively right at the rig. Your 
piston costs are divided and your savings 
multiplied by this exclusive MacClatchie 
feature ! 





MONEY-SAVER PUMP LINERS 


These units are designed to save you 
money on replacements, shipping costs and 
labor. They are made from seamless steel 
tubing, selected for its uniform hardness, 
and heat treated and ground to a mirror 
finish. They wear longer because they have 
no soft spots to cause pitting and hasten 
breakdown, and, when they are replaced, 
the wear-free glands can be slipped off and 
used over and over again on new liners. 
That means you buy only the liner itself 
(minus glands) when replacing, thus slic- 
ing replacement costs, greatly reducing 
shipping costs and cutting time spent for 
repairs. You can subtract real dollars and 
cents from your maintenance costs when 
you standardize on Money-Savers! 


MacClatchie Pump Parts are available for all sizes and makes of pumps. Other MacClatchie Products that will sharply reduce your pump 
maintenance costs include Piston Rods, Streamlined Valves and Liner and Valve Seat Pullers. 


Write Today for Com plete Details 


MacCLATCHIE manuracturine co. 


COMPTON, CALIF., HOUSTON, TEXAS. EXPORT: GEO. R. WOODS, 17 BATTERY PL., NEW YORK CITY 
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Series 300 
Fig. 1938 


Hot Oil and Refinery Service 
Carbon Molybdenum Body and Bonnet 
L 1230 Trim 
Lantern Type Stuffing Box 





Fig. 1498 


Steam, Water and General Service 
Carbon Molybdenum Body and Bonnet 
L 1290 Trim 
Suitable for 350 lb. S. P. boiler service 
at temperatures to 750° F. 











Let Direct Comparison 


Be Your Guide | 


When You Order 
Steel Valves... 





Lunkenheimer products ask 


Tw LUNKENHEIMER 


inated: VALVES 





Before you place your next 
order for Steel Valves, do a bit 
of investigating. Make a point- 
by-point comparison between 
Lunkenheimer and other makes 
of Steel Valves. Check design, 
materials and workmanship... 
You Be The Judge. 


Like so many other discrim- 
inating valve users, you will 
choose Lunkenheimer, because 
facts cannot be disputed... .they 
speak for themselves, and much 
more convincingly than words. 





Whether it be for Hot Oil 
and Refinery Service, or Steam, 
Water and General Service, you 
will be right when you specify 
‘‘Lunkenheimer.’’ A complete 
range of patterns, sizes, and pres- 
sure ratings....with trims to suit 
specific needs. 


ESTABLISHED 1862 


THE LUNKENHEIMER CO: 


— QUALITY’ 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT. 316-322 HUDSON ST. NEW YORK 


If you have no copy of List Price Schedule R1 giving new list prices of 
your local Lunkenheimer distributor 
or write The Lunkenheimer Co., Cincinnati, Ohio. 





LUBRICATING 
DEVICES 
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Evaporation losses that occur between 
the well and the refinery are vicious be- 
cause, being invisible, they frequently are 
not known to exist. Yet it is authorita- 
tively stated that these losses amount to 
2% of the total crude production of the 
entire petroleum industry. 


A net loss of two out of every one 
hundred barrels of crude produced is a 
stupendous loss to oil companies. In cold 
figures it amounts to millions of dollars 
annually for the industry as a whole. A 











substantial portion of these losses can be 
prevented by Petreco Electromatic Dehy- 
dration because it is an entirely enclosed 
system and may be designed to operate 
under pressure control. 


Petreco has compiled data on evapora- 
tion losses that will prove interesting and 
valuable to oil men. These data, with fur- 
ther information on the Petreco process as 
a means of preventing such losses, will be 
submitted by Petreco engineers without 
cost or obligation. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 


OW -\? 












DEHYDRATION PROCESS 






General Offices: 530 West Sixth Street, Los Angeles, California 
Gulf Coast Headquarters: Houston, Texas 
Branches and Service Men In Principal Oil Fields 
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DE-SALTING PROCESS 


THE PETROLEUM ENGINEER, Jan., 1939 

















*Bulseo ezIs YOVe JOJ UINUITXBU B aDUSY ‘“SuIsvo JyYSsIeM 4sez4ST] OZ [BIOL 
conss! ‘261 ‘“ssn3ny ‘2cz “4 ‘z°Zehd PGQUL 928 Buyses jo yRZus13s Zuyjysing 107 ‘aineseid yons puv}syzIM OF 4yi3ue138 
Surjsing Zus}IWNSs savy [IM Burses oy} 3Vy}R ZSuyjeorpur se pojordiazu! oq you pynoys e]qu} Oy} UI PepnioU! ele “UL “bs Jed “q] 0008 SB YSIY S¥ seinsseid yyUN 103 @insseid pesy [je [ej0} FEY} F9Bs OYL 


O8E IPL|OFS  LELIOTE  FELIOLL ‘OST |OFZ ‘ 2Z1 00‘ EZ1/06Z‘ GI L|OZ8* FLL|OSF OL 0&0‘ 90T|00Z 26 |O9E° 88 |OZS 6L 06902 |0S8' 19 0Z0'€¢ \OFE SE 029 LI 
020‘ 891/028 ‘ €91/0Z9 ‘ 6ETOTF ‘SST|OIZ‘ IST|O10‘ LFL|O9L ‘ LFT|OIS ‘9ET|09Z‘ LET, O10‘ 9ZT|OTS ‘STT/OLO‘SOT/OIS ‘+6 |O10‘F8 OIG EL |O10 £9 |000 ZF |000 Iz 
029° 161/0€8 ‘981/00 ‘Z81/0FZ ‘ LL 1/0Sh ‘ZZ1/099 ‘ 291/089 ‘ 191/069 ‘SS1|002 ‘6PT/OIL ‘SF1\OFZ‘ TE1/092Z ‘611/082 ‘ ZOT|OI8 ‘96 O€8 €8 |098 IZ [006 LP 0S6 €% 
099 ‘91Z|0FZ ‘ 11Z/0Z8 ‘ S0Z/OTF  00Z/066 ‘ P61 /OLS ‘ 681/008 ‘ Z81|0E0 ‘ 921/092 ‘ 69T|06F ‘Z91|0S6 ‘SFI|OTF ‘SET/0Z8 ‘ IZL/OSE ‘ SOT |06Z ‘ F6 0SZ 18 |O9T ¥2 |080 Lz 
OFT‘ SEZ/OLE ‘ LZZ/O8F ‘ 1ZZ|OS9 ‘ $1Z|0Z8 ‘ 607/066 ‘ G07T/OTL ‘961 |0ZF ‘681 |OFI ‘ZST/OSS8‘ F21/08Z ‘O9T|OLZ ‘SFI/OFT * TE1/0Z¢ ‘91T 000° ZOI OFF L8 [082 8S |OFI 6z 
098 'SFZIOTL ‘ 6EZ/09S ‘ FEZ/0ZF ‘ LZZ|0LZ* 1ZZ|OZI ‘ S1Z|OFF ‘ L0Z/09L * 661/080 ‘Z61|06E ‘ P81 |OEO ‘691/099 ‘ ES1|06Z ‘SET 086 'Z2I 099 201/002 6 O9F 19 0&2 OF 
00E ' ISZ|OLO’ SFZ/OEL ‘ 8EZ/OSF ‘ZEZ|OLT ‘9ZZ/088 ‘ 612/00‘ Z1Z|O8I * F0Z|OZE ‘ 96TIOLF “SST/OLZ ‘ZL1|090‘ LET/\OSE* THL|0S9‘SZ1|OF6 GOOFS $6 [0Z8'Z9 |OIF TE 


002 ‘ZOT|OFT‘OOT|0LS‘26 \000‘S6 \OE‘Z6 |0Z8‘68 |099‘98 jOS#‘E8 |0FZ‘08 |OSO‘ZZ |OT9‘OL |O6T‘F9 jOLZ‘ZS JOSE‘ IS |O86‘FF jOTS‘SE 089‘ SZ 0F8'ZI 
OFE* 6ZT/OTT ' 9ZT|088' ZZ1/OF9 GT I|OTH’ 9IT/OST ‘ET 1/O8T ‘601/060 °SOT|0SO* TOT|O10‘ 26 |0Z6'88 |OF8°08 |09L'ZL |0L9°F9 |06S‘9S [00S Sh |OFE ZE [OLT OI 
OF6 ‘ZST/OZI ‘641/008 ‘SFI/OLF‘ IF1/OS9‘ LE1|OE8 ‘ SET /0S0‘ 6Z1/0LZ‘ FZ1/06F ‘GI T/OLL‘FIT/OST ‘SOT|06S‘S6 |OE0‘98 |OZF‘9Z |O16‘99 jose‘ zg OFZ SE /OZI GI 
086 ‘ LLT|O€S ‘£2 1/080‘ 691/0F9 ‘ F9T/06I ‘O91/0FL ‘SS1/OZT ‘OS T/O19 ‘ FF1/00 ‘ 6E1/06F ‘ SET/O9E ‘ZZ1|0FZ‘ LLT/OZT ‘OOT|066‘88 |OL8‘22 |OFL‘99 OSG Go 
09% ‘461/009 ‘ 681 /0FL ‘ F81/088 621/0Z0 ‘$Z1/09T ‘021/080 ‘ 91/000 ‘ 891/026 ‘ IS 1/098 ‘ SF1/069 ‘ SE1|OFS ‘ IZ1/06E ‘601/0EZ‘ 26 [O80°SS |0Z6‘ZL OLE FZ 
O8T ‘ 202/000 ‘ Z0Z|0Z8 ‘961/099 * 161/0ZF ‘ 981/062 ‘ I81/018‘ FL 1/OFE ‘891/098 ‘ 191 |06E ‘SST |OFF ‘Zh1/06F ‘6Z1/OFS ‘911/069 ‘ O1|0F9‘06 069‘ 22 006 Sz 
029 ‘Z1Z/OTE ‘ 202/066 ‘ 10Z|089 ‘961 /09E ‘ 161|0S0‘98T|00F “6Z1/092Z ‘ZLTIOLT ‘99T/OLF ‘6S T\O8T ‘91/068 ZET/009‘ GIT |O1E‘90T|0Z0'S6 |0EL‘62 08S 92 


O8Z‘ZS |O9F‘IS |OFI‘OS |Oz8‘SF |00S‘ ZF |O8I‘9F loge‘ FF lOSs‘zF |oEz‘ IF |Ose‘6E jO8z‘9E |os6‘zE |069‘6z |06E‘9Z |060‘EZ [062 ‘6I 009‘9 
OZP‘6L \OSh‘ LL |OSh‘SZ \O9F‘EZ |OZF‘ IZ |06%‘69 |O10‘Z9 jOEe‘F9 |0F0‘Z9 |09G‘6S |009‘FS |0F9‘6F [OZ9‘FF [OIZ‘6E |OFZ‘FE |082‘6z 086 ‘6 
020‘ €01|0FF 001/028‘ 26 [06Z‘S6 |OIZ‘26 |OFIT‘06 |0Z6‘98 |00Z‘E8 [O8F‘O8 |09z‘ ZZ |Oz8‘0Z jOsE‘t9 |OS6‘ZE |OIS‘TS |0Z0‘SF logg‘sE 088‘ ZI 
090 ‘8Z1/0¢8 ‘ FZ1/0S9‘ IZ1/OS# ‘81 1/0S% ‘ST 1/0S0‘Z11/0G0 ‘ 801/00‘ F01/0F0‘ 001/0F0'96 |OFO'S8 |OFO‘OS |Of0‘ZZ |OG0‘F9 |0Z0‘9S |0Z0‘ SF O10‘91 
026 ‘OFT|OTE ‘ ZET/00Z‘ 81/080‘ OS TIOLF  9Z1/0S6 ‘ IZ1|OFF‘ 211/026‘ ZL 1/00F ‘SOT|0ZE ‘66 |OFE‘O6 |OOE‘IS |OZZz‘ZZ |0E%‘E9 |00z‘ FE 020‘ 81 
0ZE ‘$91/06E ‘ 6F1/09F ‘SF1/OES ‘ 1F1/009 ‘ ZE1/089 ‘ZETIOLZ ‘ 2ZZ1/098 ‘ZZ1/0F6 ‘ ZTI\OI1 ‘801/082 ‘86 |09F‘S88 |OE9‘8Z [008‘89 |0Z6‘8¢ 099 ‘61 
0€9‘891/09S ‘FST |06F ‘OS T/OSF ‘9F 1/098 ‘ZF1/0ZZ ‘ ZEL/O6I ‘ZETIOLI ‘221/020 ‘ZZ1/0S8‘ LI 1/089‘ 1OT|OZS‘16 \OSE‘I8 |OSI‘IZ |OTO‘I9 OFS ‘0Z 


02 ‘ZF (00Z‘9F |086‘FF [OLZ‘Eh jOSe‘ZF lOsO‘IF joIS‘6E |066‘ZE jOZF‘9E \OSh‘EE |OOF‘OE jO9E‘Zz \OZE‘FZ |O8Z‘TZ |OFZ‘SI 080‘9 
06€‘EL |OIS‘TZ |0€9‘69 |OFL‘2Z9 |098°S9 |OIS‘E9 |O9T‘I9 |OI8‘8¢ jOSh‘9S jOSZ‘I¢ |OFO‘ZF \OFE‘ZH |OFO‘ZE lOe6‘ZE |0Ez‘8z OF ‘6 
00F ‘96 |086‘S6 |O9F‘16 [086‘°88 |OIS‘98 jOzF‘ESS8 joge‘O8 [OFZ‘ ZZ |OST‘FL |026‘29 |008‘19 |0Zz9‘S¢ |OFF‘6r 09Z‘ EF |080‘ZE 098 ‘ZI 
O18 ‘0Z1/0Z2Z ‘211/029 ‘ F11/0ZE ‘ TL 1/0ZF ‘ SOT|OSS ‘FO1/089‘OOT/OI8‘96 |086‘Z6 |O61‘S8 OFF‘ ZL |00Z‘69 |096‘19 |01Z‘FS |OZP‘9F 06h ‘SI 
O88 ‘9E1/0LE ‘ SE1/098 6Z1/0SE ‘971 |0F8 ‘ZZ1|O9F ‘811/020 ‘ FI 1/089 601/062‘ S01/0ZS‘96 |OFL‘Z8 |026‘82Z |00Z‘OL 0s9‘z¢ ose‘ 21 
082 ‘ 6P1/09F ‘SFI /OE9‘ 1F 1/008‘ ZE1/0L6 ‘ SE1/06T ‘6Z1/00F ‘$Z1/0Z9 ‘611/08 ‘F11/09Z ‘SO1|00Z‘S6 |OSI‘98 jo9S‘9Z Ozh‘ 2g OFI‘6I 
OSS ‘SS1|06S ‘ FS1/0Z9 ‘0S1/099 ‘9F1L/00L ‘ZFL/OEZ ‘SET/O8Z ‘SE1/0Z8 ‘871/028 ‘71/016 ‘8111000 601/001 ‘66 |061 ‘68 09% ‘6S 028 ‘61 


022‘L¢ |0F8‘SS |OIF‘tS |086‘ZS |OFS‘IS JOTT‘OS jozE‘St loge‘oF lOFL‘tF lOS6‘zP lozE‘6E |OOS‘SE lozz‘zE O8F ‘1Z o9T ‘2 
OL8‘08 |OS8‘8Z |OE8‘9Z |OI8‘F2Z |O8Z‘ZZ 1092‘0Z |0FZ‘89 |OIZ‘S9 JO8T‘E9 jOS9‘09 |009‘Se |OFE‘OS |06h‘SF oge ‘0g OIL ‘OT 
016 ‘S01/09Z ‘801/029 001/026‘ 26 |0ZE‘S6 |029‘'Z6 |09E‘68 |OSO‘98 |OFL‘Z8 |OEF‘6L |OT8‘ZZ |00Z‘99 jOSe‘6s 022 ‘6E OFZ ‘ESI 
06€ ‘ZZ1/08E ‘611/022 ‘9T1/O1Z ‘ST 10ST ‘OL1/060‘ 201/022 ‘OT/0FF‘66 [0Z9‘S6 |06Z‘16 |OFI‘#8 |O0S‘9Z jOSs‘s9 006 ‘St 008 ‘ST 
OI ‘SE1/O&Z‘ TET/O9E ‘871/086 ‘$Z1/009 ‘ 1Z1/0ZZ ‘81 1/000‘ FI 1/08z ‘601/09 ‘SOT/OEE ‘ 101|068‘Z6 |OFF‘FS [000‘'9Z 029‘0¢ 068 ‘91 
OSS ‘OFT|OFO‘ LET/0ZS ‘ SE1/010‘0E1/00E ‘921/086 ‘ZZ1|06S ‘811/002 ‘ FITIOI8 ‘6O1/OIF‘SOT/0E9‘96 |0F8‘Z8 |090‘62Z O1Z‘Z¢ O29‘ LI 


0F6 ‘6h |069‘8F |OFF‘ ZF [O61 ‘OF lOF6‘FH |069‘EF [OST ‘ZF lOZS‘OF |OTO‘6E jost‘ze loge‘ Fe |OIZ‘TE |060‘8z 0€2 ‘ST 
086'FL |OOT'E2 |0Z‘ 12 jOSE‘69 jO8F‘29 |009°¢9 |09%‘E9 |0Z6‘09 jOss‘ss jOEZ‘9S |OSe‘ IS jO98‘9F |OLT ‘Zr 
09% 16 |OLT'68 |088'98 |009'F8 JOTE‘ZS8 [0ZO‘0O8 JOLT'22 JOTE‘FL |OSh‘ TL |069‘89 [088‘Z9 JO9T ‘29 OFF‘ IS 
OST ‘FOT/0ZS‘ 101/026‘86 |09E‘96 |09Z‘E6 |OST‘16 |006‘Z8 |0F9‘FS [O6E‘TS |OSI‘SZ [0Zz9‘IZ JOTIT‘S9 |009‘8¢ 
029° 601/088‘ 901/0FT ‘FOT|06E ‘ TOT/0S9 ‘86 [016‘S6 [06%‘Z6 |090‘68 [OF9‘SS OIZ‘Z8 jO9E‘SZ |OIS‘89 |099‘T9 


O8L'ZS |09F' 1S JOFT‘OS jOZ8‘S |00S‘ LF |O8T‘9F jOEs‘bF [OSS‘zb jOEs‘ IF jOsS‘6E |08z‘9e |086‘zE |069‘6z 
092 '69 [0Z¢' 29 |06L'S9 |090'F9 [0€E‘Z9 |009'09 JOE‘ 8S [0LZ‘9E JOTI‘ FS |OF6‘IS [O19 2b [08z‘ Eh [096‘8E 
086° 18 0€6'6L |088°22 |OE8'SL [08Z'EL |OEL‘TZ |0LT‘69 [019‘99 |0F0'F9 |O8F‘ 19 |O9E‘9S [OFZ‘ IS [OLI‘9F 

OF L8 |OES'S8 [OSO'ES |098'08 |029°8L |06F'9L |09L°EL [0E0'TL |06Z‘89 |09S°S9 [001 ‘09 [OFFS |OLT‘6F Yb 
0008 | 0084 | 0094 | OOF | 00ZL | 000L | 0S249 | O0S9 | OSZ9 | 0009 | OOSS | ODDS | OOS "ur .“q’ ‘ur “dO 


“uwiBIp “uIvIp 
e3ne3 ‘ut ‘bs zed ‘q; ‘ainsseid pvay [aA 





Sheet 1 
P 448.456 


Nes 


— a an mo 
watt NN OD OD SH me AA OD OO tH 





cn RS SU 
mm NOD oD 


\a 
mt ON OD 


e+ 



























































suiqn Busey 

















‘a1 ‘ONISVD GNV ONIGNL N33ML39 GV3H THM LV 3YNSSIYd GUVMdN VLOL 





THE PETROLEUM ENGINEER, Jan., 1939 





Tue PETROLEUM ENGINEER’s Continvous TABLES 


























é 


built right for hard-running jobs 


Le Form-Set Purple Strand the highest quality mate- 
rial is combined with the best possible construction. 
That’s why thousands of users agree that Form-Set 
Purple Strand wire rope is the line to use on all hard- 
running jobs. 


Form-Set is Bethlehem’s pre-formed construction. 
It can be applied to practically any type of rope con- 
struction—6 x 7, 6 x 19, 6 x 37 and others. It means 
individual strands are so shaped that, in the relaxed 
rope, the wires and strands themselves are relaxed. Not 
until the rope goes to work do the wires come under 
heavy stresses. This minimizing of locked-up internal 
stresses means greater resistance to fatigue; less whip- 
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ping; less kinking. It means a rope that’s easier to 
handle. 

Purple Strand is top-quality rope. It measures up to 
strength requirements for Improved Plow Steel in every 
way. It has higher than standard fatigue strength. The 
wire is manufactured only from rods made of premium- 
priced steel. It represents all the quality in steel making 
and wire drawing that comes from half a century of 
wire-rope manufacture, three-quarters of a century of 
producing fine steel. 

Try Form-Set Purple Strand. Your own experience 
will convince you it is built right to handle the heavy, 
hard-running jobs. 
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PATTERSON-BALLAGH PROTECTORS 
Reduce Torque from 


275 to 70 Points 


One of the country's largest oil-producing wells 
has just been brought in at a depth of approxi- 
mately 8,300 ft. 


In the early part of its drilling (without Protectors) 
the torque reached a high of 275 points. The 
operators were fearful of this heavy friction load 
and decided to install Patterson-Ballagh Protec- 
tors. Immediately upon running in the drilling 
string equipped with Protectors, the torque 
dropped to 70 points, due solely to the use of 
Protectors. 


Furthermore, the operators were able to mate- 
rially increase the speed of drilling; less power 
was consumed; time was saved .. . and longer 
life to the drill pipe resulted, with less danger of 
twist-offs. 


Excessive torque is the sure sign of excessive 
friction. Overcome it by installation of Patterson- 
Ballagh Protectors. 


New Catalog now ready. Ask for a copy. 


PATTERSON-BALLAGH 
The Orgincl PROTECTORS AU: Rubker 


PATTERSON-BALLAGH CORPORATION 


Plant and General Offices: 1900 E. 65th St., Los Angeles, Calif. 
Mid-Continent Office: 1506 Maury St., Houston, Texas 
New York Office: 39 Cortlandt St., New York City 
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The Determination of the Probable 
Life of Line Pipe 


From records of past replacements and leaks a curve can 
be plotted showing repairs likely to be required, thereby 
aiding in planning a budget for maintaining line pipe 





By STARR THAYER 


Consulting Engineer, Houston, Texas 





HEN a pipe line, or section of 

the line, develops leaks to the 
extent that it is more economical to 
replace the pipe than it is to continue 
repairing it, the limit of the useful life 
of the pipe has been reached. 

It is well known that when such a 
condition exists and the pipe is re- 
moved from the ground much of it 
will be fit for further service. It may 
be only short sections and may pos- 
sibly need some reconditioning. Never- 
theless, it has spent its life in the line, 
and the fact that it has some salvage 
value does not enter into the picture 
as far as this article is concerned. 

One of the chief concerns of the 
pipe-line operator is the uncertainty of 
the length of life of the line pipe. It 
is the aim of this article to aid in 
solving this problem. It is assumed 
that if the operator knows what is 
going to happen, he will be able to 
plan future operations intelligently. 

The only way one can determine 
what will happen in the future is to 
study the past. Data upon which to 
base these determinations must be ob- 
tained from a study of many miles of 
pipe line. In other words, the follow- 
ing data could not have been derived 
from a single short line or even a small 
system concentrated in a single area. 
The data from which these results were 
obtained were gathered from a study 
of several pipe-line systems comprising 
several thousand miles of line. 

More than 20 years’ experience 
teaches that the amount of replaced 
Pipe is as shown in Curve I. (Fig. 1.) 
Now, if pipe is replaced and nothing is 
done to the new pipe to lengthen its 
life it will last only as long as the 
original pipe; therefore, before many 
years have elapsed we will be replacing 
pipe that has already replaced other 
Pipe. Curve II is the combination of 
these replacements added to Curve I. 

Is represents the true replacements 
required. Replacements are given in 
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percent of total pipe reduced to 3-in. 
equivalent. If Curve I is extended it 
will be found that all the original pipe 
will have been replaced at the end of 
44 years. 

If Curves I and II are plotted on 
log paper they will be found to be 
straight lines. Not every system will 
have had the same pipe experience as 
the ones from which this information 
was gathered, however. General loca- 
tion, pipe-wall thickness, protective 
coatings, and the amount of covering 
will probably alter the figures consid- 
erably; however, if some history is 
available and pipe replacements are 
plotted on log paper, a reasonably cor- 
rect estimate of future replacements 
may be made. These replacements may 
be plotted in miles or percent of the 
total of the system. 

The same corrosion that necessitates 
pipe replacement also causes leaks, 
which are the forerunners of replace- 
ments. A curve can be made of past 
leaks and extended, showing probable 
future leaks as well as replacements. 

These curves are correct insofar as 
past experience is concerned. Twenty 
years ago not much was done about 
protecting pipes. Since then protective 
coatings have been so improved that 
the picture is considerably altered. Al- 
though replacements are now well 
coated and probably will not have to 
be replaced again, at least for a great 
many years, it does not alter the fact 
that the original pipe is still deterio- 
rating; it is, unless it was laid since pro- 
tective coatings were developed. If the 
operator feels that his replacements are 
now properly protected, then he would 
apply Curve I to his system. 

During recent years electrical pro- 
tection of pipe lines has been devel- 
oped to the extent that it also probably 
will distort these curves. At present 
some operators think that, with few 
exceptions, they never will have to re- 
new line pipe. 





EXCLUSIVE 








Starr Thayer, prior to becoming a 
consulting engineer in 1938, served 
the United Gas Public Service Com- 
pany as corrosion engineer for seven 
years. He received a bachelor’s de- 
gree in electrical engineering from 
Iowa State College, was a captain in 
the engineering corps during the 
World War, and for many years was 
an electrical contractor, constructing 
power plants, electrical railroads, 
etc, 

Thayer was one of the pioneers in 
the field of protecting pipe lines 
cathodically, and is regarded as an 
authority on that subject as well as 
on corrosion problems in general. At 
the present time he is a member of 
the Corrosion Committee of the 
American Gas Association. 











A curve such as Curve I, made to 
fit an individual system, has much 
value in planning future protection. If 
it is the policy of the company to in- 
stall this protection instead of making 
replacements the curve can be used to 
great advantage. It is obvious that if 
the pipe is to be protected the instal- 
lation should be made prior to the time 
when the line needs replacing. How 
much earlier is a matter of opinion, 
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but let us assume that it should be 
five years. 


Suppose a system contains 5000 
miles of line similar to that used a3 3 
basis for plotting these curves, and 
electrical protection is being adopted 
for the first time; also, suppose the 
system is now 11 years old. This year 
0.6 percent or 30 miles should be pro. 
tected or replaced; also, the next four 
years’ replacements should be pro- 
tected now. This would make a tot, 
for this year of 4.2 percent or 219 
miles. Next year’s requirements would 
then be only the amount shown for 
the 16th year, or 1.3 percent, which 
would be 65 miles. Thereafter this 
amount would increase slightly for 
some time. Eventually a point is 
reached beyond which the yearly te. 
quirements decline until at last no re- 
placement is required. 

It is believed that it is possible to 
plan the anti-corrosion program so that 
it would never require expenditures in 
excess of those estimated. It should be 
possible to estimate the amount of 
money required for repairs, as well as 
for electrical protection or for replace- 
ment if electrical protection is not 
used. It is not fair to the operator, 
however, to reduce his budget esti- 
mates, if intelligently made, and then 
expect him to maintain the system in 
workable condition. It should be borne 
in mind that any amount deducted 
from his estimate is not money saved. 
The expenditure has merely been post- 
poned to be added to the next year's 
requirements. 


A.P.I. Reviews the Petroleum Industry of 1938 


ONFUSING and contradictory 
trends, slightly reduced total vol- 
ume of business, and substantially cur- 
tailed net earnings, characterized the 
operations of the American petroleum 
industry in 1938, according to a state- 
ment of the American Petroleum In- 
stitute. Domestic demand declined, 
whereas exports increased. Crude oil 
production, well-drilling activities, and 
refining operations were below those of 
1937. Prices, both of crude oil and re- 
fined products, moved to slightly low- 
er levels. 

Further development of improved 
refining methods and the drilling of 
the first 15,000-ft. oil well were 
among the technological achievements. 
Petroleum taxes continued at high 
levels, the petroleum tax bill again be- 
ing estimated to account for more than 
10 percent of all taxes levied in the 
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nation. Gasoline taxes alone were just 
under $1,000,000,000. 

World production of crude oil in 
1938 is estimated at 1,980,331,000 
bbl., or 3 percent below the record 
production of 1937. The United States 
produced 61.3 percent of the world 
total, this output of 1,213,000,000 
bbl. representing a decline of 5 percent 
from 1937. 

A total of 27,517 new wells was 
drilled in 1938, or nearly 5300 less 
than the 1937 total. It is estimated 
that 19,388 wells produced oil and 
1,957 gas. 

Crude oil runs to stills, index of re- 
finery activity, decreased slightly, be- 
ing estimated at 1,165,742,000 bbl., 
or about 18,000,000 bbl. less than the 
record-breaking 1937 total. The num- 
ber of refineries in operation, 440, 





showed little change from 1937, but 
this does not reflect huge expenditures 
for plant modernization, research, and 
replacements. 

Unusually large withdrawal of crude 
oil from storage left stocks at the end 
of the year at an estimated level of 
267,500,000 bbl. This is the lowest 
year-end carryover since 1922, and 
40,000,000 bbl. less than the Decem- 
ber 31, 1937, stocks. 

In October the price of crude oil 
declined from $1.22 per-bbl. price for 
basic grades, and by December 15 had 
declined to $1.02 a bbl. In contrast to 
the decrease in domestic demand for 
crude petroleum, exports increased to 
the highest point in the history of the 
industry, an estimated 77,787,000 bbl. 
Imports declined to about 25,771,000 
bbl. 
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oe NANO GEARED POWER | 


© the Type G:75- for Medium Field Requirements | 


The National Type G-75, the latest 

addition to the line of National 

Geared Pumping Powers, is made 

BRIEF SPECIFICATIONS for medium field requirements. It is 
Nominal Horsepower rating at 20 SPM .. 75 compact, economically installed and 
Peak torque rating API at 20 SPM, readily adaptable to all types of oil 


inch pounds . 371,000 : 
ubetiasth ceadiec, tines. . . . . 20 country prime movers. General de- 


Overall gear ratio . . . ies oe are sign is the same as that of the Types 


Number of holes for indian . <_-. oo G-30, G-50, and G-100 National 
Geared Powers. 


NATIONAL 





000 EXECUTIVE OFFICES: PITTSBURGH, PA. Ab ile), Mel dale ++ 
GENERAL SALES OFFICE: FT. WORTH, TEXAS; TULSA, OKLA.; 
1999 ihe] Sj ele mae). ile) TORRANCE, CALIF. 


THE NATIONAL SUPPLY COMPANY : 
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Interfacial tensions appreci. 
ably affect the rate of move. 
ment of fluids in the 
reservoir 


The Effects of Surface Phenom 


By H. K. LIVINGSTON 


Shell Research Fellow, University of Texas 


NVESTIGATIONS of surface 
phenomena of liquids and sol- 
ids. The first person to become con- 
scious of the great field for investiga- 
tion in surface phenomena and capil- 
lary effects was the eminent English 
scientist, Lord Rayleigh.1 He was the 
originator of the familiar capillary-rise 
method of determining surface tension 
and discovered many fundamental 
principles. Even before his death, the 
leadership in the field had been taken 
by Irving Langmuir? who, becoming 
interested in the films on tungsten 
filaments of electric lights, spent more 
than 20 years on a study of the formerly 
neglected subject of surface chem- 
istry. As a result of this work he won 
the Nobel prize in chemistry for 1932. 
Independent work by Wm. D. Har- 
kins* of the University of Chicago, 
when combined with Langmuir’s in- 
vestigations, resulted in the orientation 
1Rayleigh: ‘‘On the Theory of the Capillary 


Tube,”’ Proc. Roy. Soc. London, Vol. 92A, p. 
184 (1915). 


*Langmuir, ‘Surface Chemistry,’’ Chem. Rev., 
13, p. 147 (1933). 

’Harkins, Davies, and Clark, ‘‘The Orientation 
of Molecules,’’ J. Am. Chem. Soc., Vol. 39, p. 
541 (1917). 
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concept of solubility, which is a funda- 
mental of chemistry. F. E. Bartell* of 
the University of Michigan began work 
in 1927 on the subject of applying 
surface chemistry to petroleum reser- 
voirs. He actually made measurements 
of the displacement pressure of water 
for petroleum in fine quartz powder, 
and these measurements have proved 
very significant to petroleum tech- 
nology. Thus, the study of surface 
phenomena has reached the stage where 
it is frequently a subject of research. 


Explanation of terms used in dis- 
cussing surface phenomena. The 
definition of technical terms is a neces- 
sary introduction to the subject of sur- 
face phenomena. These definitions will 
clarify the subject. A molecule in a 
liquid is conceived to differ from a 
molecule in a solid in that it is able to 
move freely but is more restricted than 
one in a gas in that cohesional forces 
of the surrounding molecules restrict it 
to a greater density. In the center of a 
liquid mass a molecule is subjected to 





‘Bartell and Merrill, ‘“‘Degree of Wetting of 
Silica by Crude Petroleum Oil,’’ Ind. Eng. Chem., 
Vol. 20, p, 738 (1928). 














H. K. Livingston was born at | 
Brownsville, Texas, and educated in | 
the San Benito, Texas, public schools, | 
Schreiner Institute, Kerrville, and the | 
University of Texas. In 1937 he re 
ceived his bachelor’s degree ia | 
chemical engineering from the Uni- 
versity of Texas and is now én: | 
gaged in research work there that 
will lead to a master’s degree in 
petroleum engineering, which he ex: 
pects to receive in June. He has also 
had practical field experience with 
the Louisiana Division of the Shell 
Petroleum Corporation. 

Livingston has held the Shell Re 


search Fellowship for two terms, 
1937-38 and 1938-39. 
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Fig. 2. Bartell apparatus for meas- 


Ng sy uring interfacial tension 
r. 








a 
equal forces from all directions but at A B 


the surface, which is formed in accord- 
ance with gravity, there is a strong 
cohesional attraction from molecules 
telow and virtually no attraction O , 
shove. Thus molecules are pulled from h rganic 
the surface faster than they go to it, Liquid 
and a molecule at the surface is in an 
essentially unstable state. Therefore, a d< l opus 
surface made of such molecules will Water 
tend to decrease by forming a curved . Lh 
surface, which will present a smaller 
area. This is the so-called contractile C 
tendency of liquids exposed to gases — 
and is called the surface tension. 

If a liquid, as water, is covered with 
a lighter liquid, as oil, there will be a Organic 
definite boundary or interface between Lieulé 
the two liquids. At this surface the oil q 
molecules will tend to decrease the sur- 
face, just as they do when in contact 
with a gas surface, and the water mole- 
cule will have a similar action, so that 
reci- again there will be a contractile tend- 
Ove- ency at the boundary, which in this 
case is called interfacial tension. If the 
oil were extremely soluble in the water, 


1| ena on the Production of Oil 


and the water extremely soluble in the 
~eceny oil, there would be almost as many oil 

molecules on one side of the boundary 
as on the other, and the contractile 
tendency would be slight. The same 
would be true for the water. Accord- 
ingly, there would be less tendency for 
the surface area to decrease and inter- 
facial tension would be slight. If the 
oil and water were completely soluble 
in each other, there would be the same 
number of molecules of either sub- 
stance on each side of the boundary, 
and no interfacial tension—also, no in- 
terface. 

Strictly, such a surface effect may 
exist between any two dissimilar phases. 
When solids are involved, however, the 
experimental difficulties are such that 
no measurements have ever been made 
directly. In a petroleum reservoir, the 
components are a solid, the reservoir 
rock, and two liquids, saline water and 
crude petroleum. Thus, in this system 
we must consider three interfacial ten- 
sions—rock vs. water, rock vs. oil, and 
water vs. oil. In a reservoir these three 
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forces are at equilibrium, and a know- 
ledge of this fact combined with the 
fundamental definitions makes a the- 
oretical study of reservoir conditions 
more nearly exact. 


Significance of surface phenom- 
ena in the reservoir. In the accumu- 
lation of petroleum in a reservoir, the 
interfacial tension values are always 
significant, if it is accepted that the 
source of the petroleum was shaley 
rocks. The water will have the greater 
interfacial tension toward the rock and 
at equilibrium will fill the finer pores 
of the shale, forcing the oil to the lar- 
ger pores of adjacent rocks. The exact 
extent to which such forces influence 
secondary migration’ is as yet conjec- 
tural, but it is believed to be import- 
ant. 

A study of the theory involved in 
sand reservoirs of capillary size has led 
Garrison® to conclude that water ad- 
vances into a well by wick action 


‘[lling, ‘‘Migration of Oil and Gas,’’ Inst. Pet. 
Tech., Vol. 19, p. 229 (1933). 





rather than by the cone action ac- 
cepted by many investigators. He 
shows that water can exist 100 ft. 
above the lowest limit of oil, and as 
the pressure gradient through the reser- 
voir decreases, the water advances from 
the smaller to larger pores and finally 
makes its appearance in the well bore. 
According to his continuation of this 
reasoning, the only oil retained in the 
reservoir is in lenses that were by- 
passed owing to irregular porosity or 
too rapid pressure decline. 
Measurements of surface and in- 
terfacial tensions. The surface tension 
of crude petroleum has no particular 
significance in the reservoir; however, 
numerous measurements’ have been 
made. Values are usually found to be 
about 30 dynes per cm. The average 
of recent measurements of Texas 
crudes made by the writer* using the 
duNouy tensiometer (Fig. 1) was 30.4 
dynes per cm. and variation was slight. 
The surface tension of the water in 


TInt. Crit. Tables, Vol. 2, p. 146 (1928). 





®Garrison, ‘‘Selective Wetting of Reservoir SLivingston, ‘‘Surface and Interfacial Tensions 
Rock and Its Relation to Oil Production,’’ Oil & of Oil-Water Systems in Texas Oil Sands,’’ 
Gas Jour., Aug. 15, 1935, p. 36. A.I.M.E. Tech. Pub. 1001-G. 68. 
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petroleum reservoirs can be 
by similar methods, and such Meas 

ments have been made recently r 
though these values are not directly 
significant, the fact that more rc 
two-thirds of the samples dual 
values less than that of pure i 
indicates that water-soluble “on 
matter from the petroleum js dissolved 
in the water. ' 


Measured 


Interfacial tension at room condi 
tions is best measured by the Bartel 
cups (Fig. 2). The accepted value® fo, 
interfacial tension between pure high- 
er paraffin oil and water is 59 dynes 
per cm., but much lower values ape 
obtained* for crude petroleum, owin 
probably to organic matter on both 
sides of the interface as shown by the 
low water surface tension. The values 
that the writer® obtained for Texas 
oils showed a range of 13.6 to 344 
dynes per cm. the average being 20.4 
which closely resembles other results, 


(Table 1). 





TABLE | 

Interfacial Interfacial 

tension tension 

at 70° F., at 100°F, 

Sample dynes per dynes per 
No. Field cm. - 
1 Breckenridge 19.0 10.9 
3 South Bend 29.1 21.4 
3 Banyon 24.4 17.4 
4 South Bend 24.5 16.9 
5 Banyon 16.9 13.6 
6 Salt Flats 23.0 16.9 
7 Driscoll 20.4 16.0 
8 Wortham 13.6 7.3 
9 Wortham 25.1 16.7 
10 Mexia 21.4 19.0 
11 Powell 22.6 15.0 
12 Wortham 25.8 15.6 
13 Mexia 15.0 9.2 
14 Breckenridge 16.2 8.5 
15 Breckenridge 15.5 11.3 
16 South Bend 14.8 10.8 
17 Van 18.1 16.2 
18 Raccoon Bend 24.7 14.6 
19 Tomball 14.1 13.6 
20 Van 17.9 15.0 
21 Saxet 17.2 11.5 
22 Saxet 20.9 16.5 
23 Pierce Jct. 16.9 13.9 
24 Pierce Jct. 20.7 12.9 
25 East Texas 19.7 10.9 
26 East Texas 31.4 17.9 
27 Goose Creek 24.4 19.5 
28 Goose Creek 18.8 15.3 
29 Goose Creek 18.1 12.9 
30 Talco 20.5 18.8 
31 Big Lake 18.1 14.8 
32 Big Lake 27.3 18.3 
33 Crane 18.6 14.8 
34 Echo 34.3 24.6 











An ingenious and complex variation 
of the drop-weight tensiometer has 





**The Structure 


*Harkins, Brown, and Davies, 
‘Am. Chem. Sot» 


of Surfaces of Liquids,’’ J. 
Vol. 39, p. 354 (1917). 


tii 


Fig. 4. Temperature-interfacial ten- 
sion curves for oil-water systems in 


North and West Texas fields 
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H LOW GUST OISCOVERIS 


YOUR EXPLORATION CAMP SHOULD BE INITIATED BY 


























Stratigraphic Reconnaissance 


Eltran Analysis 


Structural for Detail. 


DO YOU KNOW How to 


coveries you should reasonably expect 
stratigraphic and structural 
is the major portion of discovery costs? 
exploration? 


costs in advance? e How many dis- 
appropriation? @ The difference between 
The objective of exploration?* e What 
stratigraphic traps? @ The paradox of 


The answers to these questions are in as stimulating. For instance: 


‘The objective of exploration is the under the most favorable condi- 


tions of time, place, and investment! 


“The major portion of discovery of unfavorable acreage! 


both general and specific. 
material importance in the 
t, leaving your prob- 


Write for our answers to these and 
You will find our advice, 1c 
discovery of petroleum 
lem only the choice of 


ine 


Address inquiries to 


Dr. E. E. Rosaire, Sole Owner, 
Esperson Building, 
Houston, Texas, U.S.A. 


Basic and improvement patents issued BY ELTRAN & SOILANE 


and/or pending in United States and For- 7 
eign Countries. 87. 
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TEMPERATURE °F 


been developed by the Humble labora- 
tories’® to enable measurement of inter- 
facial tension in an oil-water system 
containing gas dissolved at reservoir 
pressure. Of course, these results are 
more applicable to practical problems; 
however, pressure effects are not great. 
Temperature effects are more signifi- 
cant, but the ranges in nature are 
smaller. A series of curves for tempera- 
ture variations is shown in Figs. 3-5. 





WHocott, ‘Interfacial Tension Between Water 
and Oil Under Reservoir Conditions,’’ A.I.M.E. 
Tech. Pub, 1006-G. 73. 


Literature 


ARGE quantities of chloride salts 
in crude petroleum charged to 
refineries constitute a serious problem 
to the oil-refining industry, and it has 
been necessary to devise efficient 
methods for the desalting of crude oil, 
according to the U. S. Bureau of 
Mines, which has made a study of the 
subject. 

The Bureau of Mines engineers have 
found that refiners have suffered addi- 
tional expense and a considerable loss 
of “onstream” time owing to increased 
corrosion and clogging of equipment 
caused by an increase in the quantity 
of chloride salts in the crude petroleum 

reated. This condition is more severe 
than formerly, and the Bureau con- 
cludes that the large quantity of salt 
in crude petroleum as it comes from 
many wells at present probably is due 


Application of results. The reten- 
tion of petroleum in the reservoir is al- 
ways due to surface effects that prevent 
100 percent recovery. Flooding with 
chemicals has been attempted as a solu- 
tion of this problem but insufficient 
consideration of all the factors involved 
has resulted in failure. This work was 
begun about ten years ago by Nut- 
ting’, who placed especial emphasis on 
sodium carbonate, which was intended 


Nutting, ‘Principles Underlying Soda Proc- 
ess,”’ Oil & Gas Jour., May 5, 1927, p. 32. 





on Desalting Crude Petroleum 


to a combination of factors, such as 
the acid-treatment of wells, develop- 
ment of new fields producing oils of 
greater salt content, and the depletion 
of old fields accompanied by an in- 
crease in the production of emulsified 
brine. 

The removal of the salt has become 
a problem of major importance for re- 
finers and crude-oil carriers transport- 
ing petroleum from the Mid-Conti- 
nent, New Mexico, Kentucky, Ohio, 
Michigan, and some Gulf Coast fields. 
Numerous processes and methods for 
desalting crude petroleum have been 
developed, and many have been applied 
at various plants. 

As a first step in the study of the 
problem, the Bureau of Mines has pro- 
vided a convenient compilation of data 


Fig. 5. Temperature-interfacial ten, 
sion curves for oil-water in fault 
zone fields 





OPP PPD OG ES. 


to wash petroleum from the reseryoir 
by detergent action. Laboratory experi- 
ments by Bartell*® indicate that jp. 
creased recovery is due to extreme ad. 
sorption or chemical reaction by alka. 
line agents at the water-silica interface, 


Garrison’s theory® of wick action 
may be extended to show that the ratio 
of water to oil produced from a well js 
a function of the interfacial tension 
cubed. This lends considerable practical 
significance to a knowledge of inter. 
facial tension values and shows the 
possibilities of chemical treatment of 
reservoirs to decrease water production 
by altering the surface equilibria. 





When wells are producing water, 
emulsion problems are extremely im- 
portant. It is believed’* that formation 
of emulsion is to a large degree due to 
low interfacial tension. It is significant 
that commercial demulsifiers'* are all 
surface-active substances. An extensive 
study of interfacial tension values of 
oil-water systems should place this 
problem on a sound theoretic basis. 

A continued study of these problems 
of oil-water relationships will undoubt- 
edly result in greater recovery and 
lower production cost for the petro- 
leum industry. 





12:Bartell and Miller, ‘‘Displacement of Crude 
Oil and Benzene from Silica by Aqueous Solu- 
tion,’’ Ind. Eng. Chem., Vol. 24, p. 335 (1932). 

MHarkins and Zollman, ‘‘Interfacial Tension 
and Emulsification,’’ J. Am. Chem. Soc., Vol. &, 
p. 69 (1926). 

1443De Groote, ‘Chemical Demulsification of 
Crude Petroleum,’’ The Science of Petroleum, 
Vol. 1, p. 616 (1938). 


gathered from published articles that 
discuss the different processes of de- 
salting crude oils. The report, which is 
based entirely on a review of published 
information, points out the various de- 
leterious effects of the salt that have 
been noticed in refinery systems by 
operators. Reasons for the corrosion 
and clogging of equipment are dis- 
cussed. Brief descriptions are given of 
processes and methods for, or related 
to, the desalting of petroleum. Refer- 
ences are given to all the cited litera- 
ture, and the text and citations reflect 
the present trend of thought as to the 
physical characteristics of the salt ex- 
isting in the crude petroleum. 1 
present review indicates the necessity 
for further research on the charactet- 
istics of the emulsions and of the salt 
in petroleum. 
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J. P. STEELE 


Petroleum Building 
Fort Worth, Texas 


J. P. COONEY 


715-716 A. G. Bartlett Bldg. 
Los Angeles, Calif. 


DISTRICT OFFICES: 


SOUTH CHESTER TUBE CO. 


1708 Hudson Terminal Building, 
30 Church Street, New York, 
a. Be 


J. D. SWARTZ 
Hunt Building, Tulsa, Oklahoma. 


E. L. MOSELEY 
2218 Mills Street, Houston, Tex. 
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THE FOUNDATION FOR GOOD SERVICE 


Chester has specialized in Lapweld casing for 
nearly a half century. 


Fast running and perfect joints—plus depend- 
able service year after year! This combination of 
qualities will put an end to any man’s worry 
over pipe performance. 


In Chester Pipe, the worry is taken out at the 
mill. Every foot of Chester Pipe is checked and 
rechecked for strength and accuracy. Frequent 
samples of finished threads are projected on a 
screen in images magnified 200 times—affording 
certain, scientific proof of correctness. 


When you order your next steel casing or line 


pipe—specify Chester and be sure of trouble- 
free performance. 


SOUTH CHESTER TUBE CO. 
Chester, Pa. 


DISTRICT WAREHOUSES: 


Houston, Texas Thenard, California San Francisco, California 
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Monopolies vs. Patents 


By FREDERIC PENN 


Vice-President, Tretolite Company 


According to accepted definition of the term, “monopoly” 

is a misnomer when applied to patents, as the inventor is 

recognized as giving something to the public it did not have 
before, thus making him a public benefactor 


HE term “monopoly” is a misno- 
mer when applied to patents. 

A monopoly may be a grant, fran- 
chise, or commission to any person, 
persons, or corporation for the sole 
buying, selling, making, working, or 
using of anything, whereby any per- 
son, persons, or corporation is re- 
strained from any freedom or liberty 
that he enjoyed before, or is hindered 
in his lawful trade. 


A monopoly may be a regulated pub- 
lic utility that has an exclusive grant 
or franchise to supply water, gas, elec- 
tricity, or telephone service in a given 
area. 

A monopoly may be a combination 
of competing companies to control 
trade, or a monopoly in trade may be 
brought about by means of contracts 
to control prices and thereby concen- 
trate the control of business under a 
few individuals. These monopolies are 
not created by legislation, grant, or 
franchise and are illegal when their 
operations tend to restrain interstate 
commerce. 

A monopoly connotes an exclusive 
privilege of selling or using a thing 
that the public freely enjoyed prior to 
the grant. Thus, a monopoly of this 
kind takes something from the public 
that it previously had. This is the type 
of monopoly brought to mind by the 
mention of the word. 

A patent is a grant that consists of 
the right to exclude others for a lim- 
ited time from making, using, or vend- 
ing the thing patented except by per- 


Mid-Year Meeting A.P 


The Ninth Mid-Year Meeting of the 
American Petroleum Institute has been 
scheduled for May 15, 16, 17, and 18, 
1939, in the Roosevelt Hotel at New 
Orleans, Louisiana. 

The first two days will be devoted 
to meetings of Institute committees, 
and the final day to group sessions of 
the Divisions of Production and Refin- 
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mission of the patentee. The thing 
patented must be something new and 
useful. The exclusive privilege con- 
ferred upon an inventor by grant of a 
patent for a new and useful invention 
is not a monopoly of the type com- 
monly conceived, as the exclusion 
privilege grant of a patent does not 
take anything from the public because 
the new and useful invention did not 
exist prior to the invention. 

An inventor has a natural or com- 
mon-law right separate from, and in- 
dependent of, any patent grant to 
make, use, and vend his invention, and 
to deprive the public of his invention 
by keeping it a secret. 

The making of an invention is gen- 
erally the result of personal services, 
sacrifices, study, ingenuity, and the ex- 
penditure of time and money. Few per- 
sons have the required ability and in- 
clination, without the hope of reward, 
to devote their time, energy, and 
money to develop improvements in the 
useful arts and sciences for the public 
benefit. As the public is benefited by 
inventions, it is natural that the in- 
ventor should be rewarded for the dis- 
closure of his invention, thereby pro- 
curing for the public the character and 
scope of the invention. After the ex- 
piration of the patent the public has 
the unrestricted right to the use of 
the invention. 


Patents have enabled industry to 
progress and lower the cost of its 
products. The attainment of industrial 
leadership of the United States is due 





ing. On Wednesday, May 17, there will 
be a meeting of the board of directors, 
a general session, and group sessions of 
the two divisions. 

The Roosevelt Hotel has been select- 
ed as headquarters for the Institute, 
and for the general and group sessions 
and committee meetings. Other hotels 
will provide roam accommodations for 


to the fact that the citizens of the 
United States have led the world in the 
number of inventions. This is written 
in the records of the United State 
Patent Office, which disclose a great 
development of inventions during the 
last century than in all previous his. 
tory of man’s endeavors. 

Advances and progress in all indys.. 
tries and sciences have been based on 
new and useful patented inventions, In 
the petroleum industry the invention 
of cracking petroleum was equivalent 
in results to increasing the supplies of 
petroleum more than 100 percent, and 
the recent discoveries in the polymer. | 
izing of gasoline may possibly be 
equivalent to increasing petroleum sup- 
plies by 150 percent. 


New inventions have developed new 
fibers that rival silk, synthetic rubber 
superior to natural rubber, plastics 
preferable to metals. Improvements in 
radio, television, and communications 
industries and thousands of other im- 
provements in the various arts are the 
result of inventions. 


The inventor does not take from the 
public anything that it had before, but, 
on the contrary, he gives something of 
value to the public. By his industry, 
sacrifice, and labor, and by the ex- 
penditure of time and money, he de- 
velops something that the public did 
not have before. Therefore, the in- 
ventor is not a monopolist in the op- 
probrious sense of the word, but he is 
a public benefactor. 


l. to Be Held at New Orleans, May 15-18 


Institute members, who have been ad- 
vised to make their individual reserva 
tions direct. 

New Orleans was selected as the 
mid-year meeting city by the executive 
committee at the Institute’s 19th am 
nual meeting in Chicago in November. 
Selection of dates was referred to In 
stitute officers for decision. 
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cove FOR THIS EMBLEM 
WHEN YOU NEED 
DRILLING MUD SERVICE 


... because the car upon which this emblem appears is 
driven by a Baroid Service Engineer who is trained and 
experienced in analyzing mud troubles and suggesting 
helpful means to eliminate them. In order to do this, it is 
necessary to make many accurate tests to determine the 
performance characteristics of the mud. 

To eliminate the delay in taking mud samples to a per- 
manent laboratory, Baroid Service Cars are completely 
fitted with all necessary equipment to make these tests 
right at the well. 

Baroid Service Engineers and laboratory-equipped cars, 
as well as stocks of Baroid Products, are available in all 
active oil fields of the U.S.A. 


Look for the car with the distinctive Baroid emblem on the 
doors when you need drilling mud help. If means superior 
service —promptly given! 


BAROID PRODUCTS 








Stocks carried and service 
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The Petroleum Engineer's 


Expansive program includes additions of new 
features—staff enlarged and reorganized 











K. C. ScLATER 
Editor 


Mr. Sclater has had more than 
twenty-eight years’ continuous ex- 
perience both in American and for- 
eign fields. He was educated and 
trained in Europe as an engineer and 
was later graduated from the Uni- 
versity of California, College of Min- 
ing, majoring in petroleum engineer- 
ing. He served in the petroleum divi- 
sion of the United States Bureau of 
Mines, organized the petroleum engi- 
neering division of the Marland Oil 
Company (now the Continental Oil 
Company) and is the author of many 
authentic papers on engineering sub- 
jects. Mr. Sclater is a member of the 
American Institute of Mining and 
Metallurgical Engineers and the 
American Association of Petroleum 
Geologists. He has been connected 
with The Petroleum Engineer since 
its inception, first as editor in charge 





since 1933, as editor. 











E oil and gas production and then, 








OW in its tenth year of pub- 
lication, The Petroleum 
Engineer will complete a decade of 
service to its readers with the Sep- 


tember, 1939, issue. 


Founded in 1929, the fateful 
year that marked the beginning of 
a prolonged world-wide business 
depression, The Petroleum Engineer 
has not only survived a critical 
business period, but it has also en- 
joyed a remarkable growth—a 
growth that justifies the foresight 
of the publishers when the maga- 
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zine was conceived. Behind the rec- 
ord of growth is an enviable record 
of acceptance and endorsement by 
a wide circle of discriminating 
readers. 

In keeping with the policy of 
maintaining a high editorial stand- 
ard and providing the readers each 
month with select, timely, author- 
itative articles and helpful data, 
ambitious editorial plans have been 











Wattace A. SAwpon 
Pacific Coast and 
Foreign Editor 


Mr. Sawdon has been a contribut- 
ing author to The Petroleum Engi- 
neer since 1930. In May, 1937, he be- 
came contributing editor, and re- 
cently was made Pacific Coast and 
foreign editor. Following many years 
of oil field experience in the Rocky 
Mountain and Mid-Continent regions 
as an engineer in various capacities 
with oil companies and the U. S. 
Bureau of Mines, Mr. Sawdon en- 
gaged in private consulting work as 
a petroleum engineer. Thereafter from 
1927 to 1930 he was field editor of 
Oilfield Engineering. Since 1930 Mr. 
Sawdon has devoted his entire time 
to free lance and consultation service. 

In 1937 Mr. Sawdon visited by 
plane the various fields of South 
America to obtain material for The 
Petroleum Engineer’s special South 
American issue published in August, 
1937, and also was responsible for 
much of the material contained in 
The Petroleum Engineer’s foreign 


























issue of October, 1938. 
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made for 1939 that will include 
several important new features of 
especial interest. 


The editors, encouraged by the 
support and enthusiasm displayed 
in these plans, here announce them 
to The Petroleum Engineer’s read- 
ers. 


Foremost in these plans is that 
of obtaining a well-balanced ed- 
itorial content between Drilling, 
Production, Refining, Natural 
Gasoline, and Oil and Gas Trans- 
portation, in which the latest de- 
velopments will be covered in arti- 
cles by competent authors actively 
engaged in the operations about 
which they write. These articles 
will be supplemented by others 
written by members of the edito- 
rial staff. Each division of the in- 
dustry will thereby receive edito- 
rial treatment in a manner sur- 
passing anything The Petroleum 


Engineer has ever attempted. 


To this end the personnel of the 
editorial staff has been enlarged and 
reorganized into a well-rounded 
but compact unit. An additional 
associate editor, H. Lee Flood, a 
brief record of whose engineering 
training and experience appears 
on the following page, is included 
in the enlarged staff. 

Beginning with this issue each 
feature article will be accompanied 
by a photograph and biographical 
sketch of the author. This innova- 
tion has been introduced because 
of requests received in the past 
from readers for information on 


authors. Readers usually like to 


THE PETROLEUM ENGINEER, Jan., 1999 








ude 
: of 


ng 
ars 


led 











have some information regarding 
an author’s background of train- 
ing and experience. It often aids 
the reader in appreciating an auth- 
or’s attitude and viewpoint as ex- 
pressed in his writings. In order 
that the record in this connection 
may be complete, the editors, being 
frequent contributors of articles 
themselves, present on this page for 
the readers’ enlightenment a brief 
note on their own training and 
experience. 

Not the least of the many re- 
quests received from readers are 


those concerning the filing of pe- 














hn 


RaAtpx H. Kinc 
Associate Editor 


Mr. King joined the staff of The 
Petroleum Engineer May 1, 1937, as 
assistant editor and now becomes 
associate editor. During the four 
years following his receipt of an M.S. 
degree in Petroleum Production Engai- 
neering from the University of Texas 
he acquired a varied experience in 
Tesearch, teaching, and consultation 
in geology and petroleum engineer- 
ing. He is a junior member of the 
American Institute of Mining and 
Metallurgical Engineers and a mem- 
ber of the Society of Economic Pale- 
ontologists and Mineralogists. In ad- 
dition to other duties, Mr. King has 
charge of the preparation of the con- 
tinuous tables feature that appears 


in each issue of The Petroleum 
Engineer, 
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Editorial Plans for 1939 


troleum engineering literature and 
data by the Uren Decimal System. 
These requests have become par- 


ticularly numerous since the ap- 
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H. Lee Froop 
Associate Editor 


Mr. Flood, engineer with the 
Natural Gas Pipeline Company of 
America, Chicago, Illinois, has re- 
cently joined the editorial staff of The 
Petroleum Engineer. Born at Ponca 
City, Oklahoma, in 1907, Flood at- 
tended public school and high school 
in that city. In 1930, he was grad- 
uated from the Engineering School of 
Stanford University, Palo Alto, Cali- 
fornia. 

Flood’s training and experience in 
the oil industry include field work in 
petroleum production engineering 
and in the refining and pipe line 
branches of the industry. He has been 
variously employed by the Empire 
Oil and Refining Company, the Shell 
Petroleum Corporation, the Marland 
Oil Company of Oklahoma, the Mar- 
land Oil Company of California, the 
Empire Companies, and the Natural 
Gas Pipeline Company of America. 
His connection with the last-named 
firm dates from November, 1931, to 
January, 1939, when he joined the 
staff of The Petroleum Engineer. 






































Franx H. Love 
Managing Editor 


Mr. Love joined The Petroleum 
Engineer's staff in 1931. For seven 
years he had been associated with 
the Barrick Publishing Company of 
Kansas City, serving first as associ- 
ate editor and then as editor of their 
publications. He graduated from Wil- 
liam Jewell College, Liberty, Missouri, 
B.S., in 1923. His first work with The 
Petroleum Engineer included exten- 
sive travel devoted to study of oil 
field, pipe line, and refinery prac- 
tices. Subsequently he was made as- 
sociate editor and now becomes 
managing editor. 


























pearance of the Continuous Tables, 
which are numbered according to 
this Uren Decimal System. In com- 
pliance with these many requests, 
all feature articles, beginning with 
this issue, will carry a Uren Deci- 


mal index number for the conven- 


ience of readers who may desire to 
file an article for reference. Begin- 
ning with this issue also the edito- 
rial content will be laid out so that 
the reader may avail himself fully 
of the filing advantages that the 
Uren Decimal System of classify- 
ing the articles offers. The second 
of several installments of the class- 
ification to be published appears 
in this issue in the Continuous 
Tables Section in the middle section 
of the magazine. 


By initiating these new features 
and carrying out the plans out- 
lined, the editors of The Petroleum 
Engineer hope to bring to its read- 
ers accurate and authoritative in- 
terpretations of the shifting pan- 
orama of technical progress. 
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Feet 


* Total Footage Cored 9 5 % R ecov er 


a ial Nearly 2,000 


Per Cent Recovery 
(Approx.) 95% 


Number Cutter Heads It is our experience in conducting a competitive 
11 . coring service that Elliott wire line cutter heads make 
nee "ae Head considerably more and faster hole, as an average, than 


conventional types. This fact was forcefully evidenced by 
figures recently taken from the log of a well cored con- 
tinuously for nearly two thousand feet*. Actual core 
recovery of approximately 95% averaged better than 167 
feet per cutter head—an outstanding record of efficient, 
economical coring under any operating conditions. 


Elliott's superior performance in making hole 
is due in part to a superior cutter head with better placed 
circulation that keeps the bottom of the hole clean; while 
Elliott's higher recovery is largely due to the patented 
inner barrel valve which creates a suction on the inner 
barrel to aid the entry of the core. 

Elliott Wire Line Core Drills assure fast, eco- 
nomical coring with high recoveries in all formations, and 
many other important advantages to operators. Write 
for Bulletin No. 37-W and further information relative 
to performance and recoveries. 


ELLIOTT CORE DRILLING COMPANY 


4731 East 52nd Drive, Los Angeles, California 
Export Office: 420 Lexington Avenue 
New York, N. Y. 


BUILT FOR 
USE 


PROVED IN 
ACTUAL COMPETITIVE 
CORING SERVICE 
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Gravel-mixing unit mounted on a 
truck. The two mixing chambers and 
the loading hopper are attached to 
the rear of a truck on which is built 
the injection unit. The pump is situ- 
ated just in front of the equip- 
ment shown here 
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Use of centering springs, 
adjusting nipple, en- 
larged hole in producing 
formation, and gravel- 
mixing truck are recent 
developments 
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Improvements in Methods of 


Gravel Packing Oil Wells 


By WALLACE A. SAWDON 


LTHOUGH there have been no 
fundamental changes in gravel- 
packing methods during the last year 
in California, they have naturally been 
improved. The general principles dis- 
cussed in a previous description of 
gravel packing’ are being followed but 
only the reversed-circulation method 
is being used. Most of the gravel pack- 
ing in the Los Angeles Basin and San 
Joaquin Valley has been done in new 
wells although one company has used 
gravel to repair a few wells in the 
Bakersfield area. Both subsurface 
equipment and methods of introduc- 
ing the gravel into the casing at the 
surface of the ground have been im- 
proved, however. 


The two general practices now being 
followed in using the reverse circula- 
tion method have been described and 
illustrated in the article previously 


Gravel Packing Oil Wells,’ The Petroleum 
gineer, December, 1937, and January, 1938. 





mentioned, so only a brief summary 
need be given here. In both, the gravel 
is carried in a mud fluid down the an- 
nular space between the casing and 
the tubing on which the liner is run 
and supported during the operation. 
When the mixture of fluid and gravel 
reaches the liner (which may be screen 
or slotted or perforated pipe) it con- 
tinues downward outside the liner. The 
gravel settles to the bottom and 
builds-up around the liner and the car- 
rying fluid enters the liner at the bot- 
tom, returning to the surface through 
the tubing. 

When the liner is hung on the tub- 
ing at the bottom and the fluid en- 
ters the tubing directly after passing 
into the shoe, no covering for the 
screen, slots, or perforations in the 
liner is necessary. (Fig. 1.) When the 
liner is supported at its top, cement- 
lined pipe has generally been used to 
prevent return of the circulating fluid 
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to the annular space between the pipe 
and the hole. (Fig. 2.) This lining, of 
course, must be drilled-out after the 
well has been gravel-packed. Materi- 
als that will dissolve or disintegrate at 
the expiration of a definite period of 
time after completion of the gravel 
packing still seem to have great possi- 
bilities but there has been little evi- 
dence of their further development. 

It has been found that centralizing 
guides consisting usually of 1/2-in. by 
jg-in. steel springs approximately 36 
in. long aid materially in distributing 
the pack uniformally around the liner. 
(Fig. 3.) If only one set of spring 
guides is used it is placed just above 
the shoe but some operators use one or 
more intermediate sets in the enlarged 
hole if the thickness of the productive 
zone necessitates use of a gravel pack 
of considerable length. Centralizing 
springs are also used on the top of the 
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liner to keep it centered in the water 
string. 

Liner supported by the tubing at 
its bottom is connected by a left-hand 
square thread so that the tubing string 
can be detached readily and removed 
when the gravel-packing operation has 
been completed. A recent development 
is the use of an adjusting nipple at 
the end of the tubing. This nipple, as 
shown in Fig. 3, is 24 in. long and a 
left-hand square thread is cut through- 
out its length. The nipple is threaded 
through a heavy cast-iron plate equip- 
ped with corresponding left-hand 
square threads, which is built into a 
24-in. perforated nipple placed in the 
liner just above the shoe. The liner 
may therefore be moved through a dis- 
tance of nearly two ft. by rotating the 
tubing. Fluid passes from the annu- 
lar space into the liner through the 
perforations in the nipple and returns 
to the surface through the tubing, 
which is unscrewed and removed when 
the job is completed. 

One company that generally uses 
slots of 80- or 120-mesh in one area 
has concluded that slots of those sizes 
are so small that any foreign matter 
getting into the gravel-fluid mixture 
might collect around the slots and clog 
them. This would defeat the purpose of 
the gravel pack, so, to prevent such 
an occurrence, the company designed 
a nipple provided with larger slots to 
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insure passage of the mud fluid. As 
shown in Fig. 4, the liner is set in a 
rat-hole if this method is followed. By 
filling the nipple with gravel the opera- 
tor insures that the well is gravel- 
packed to its full depth and eliminates 
any chance of an ineffective pack 
around the lower section of the pipe. 


The nipple is 4 ft. in length and the 
slots are 4 in. wide by 2 in. long. The 
bottom of the nipple is screwed into 
a cement bull plug casing shoe and the 
top into the regular slotted liner. The 
shoe and nipple are filled with gravel 
and at the top of the nipple, just above 
the gravel, is placed a cast-iron plate 
provided with slots through which the 
fluid passes after flowing upward 
through the gravel. 

Gravel being placed in the well is 
most likely to bridge in the space be- 
tween the top of the liner and the shoe 
of the water string. The annular space 
between the liner and the casing is the 
smallest opening through which the 
gravel must pass and thus governs the 
speed of gravel injection. An 1134-in. 
water string will give adequate clear- 
ance if a 65%-in. liner is used, and use 
of a water string of that size will per- 
mit wall-scraping the well below the 
string to a diameter of 36 in. Few 
holes have been scraped to a diameter 
exceeding 20 in., however, and the 
present practice seems to be to use a 
1034-in. water string when the liner 
to be gravel-packed is 6%%-in. In the 
San Joaquin Valley wells most recently 
gravel-packed, a 5-in. flush-joint liner 
has been set in an 85-in. water string. 
The liner was supported at the top on 
3-in. flush-joint drill pipe, following 
the method shown in Fig. 2, wherein 
the slots or perforations are covered on 
the inside by a cement lining. 

Fig. 5 illustrates a method for al- 
lowing greater clearance between the 
65%-in. liner and the 8%%-in. water 
string. In this well two joints of 
1034-in. casing were swaged to the 
bottom of the 8%%-in. water string. 
The hole in which the pipe was ce- 
mented was scraped to 12!4-in. diam- 
eter at bottom in order to provide for 
complete encasement of the 103-in. 
joints and thus insure a successful ce- 
ment job. Below the water string the 
hole was wall-scraped to a diameter of 
19 in. and 6%-in. liner was then run 
and gravel-packed. Before running the 
water string it was necessary to ascer- 
tain that the condition of the hole 
above the enlarged portion at bottom 
was such that the two joints of 1034- 
in. casing would go down without 
sticking. Except under very favorable 
conditions the hole diameter should be 
that ordinarily used when running a 
complete string ‘of 1034-in. casing. 


The circulating fluid in which the 
gravel is carried down the well m 
allow the gravel to settle readily “i 
it must also hold it in suspension af 
ficiently to prevent bridging ladles 
the gravel is in place. There is a re 
tendency to use only a colloidal admix. 
ture and water for this carrying fluid 
and the mixture found to be most sats. 
factory has a viscosity of 25 to 27 sec. 
onds (Marsh funnel, 500 ce. in-and. 
out). The viscosity of the average fluid 
in general use, however, will probably 
approximate 30 seconds, and the mix 
used to produce this viscosity is slightly 
more than four percent (by Weight) 
of the admixture to water, Settling 
tests generally employ the actual gravel 
to be used in the packing operation, 
These tests can be made in a 500-c¢, 
graduate and the settling of the gravel 
in any fluid mix selected may be ob- 
served. The proper mix to carry the 
gravel that is to be used can thus be 
determined before the gravel packing is 
started. For effective packing, grave 
of the proper size, as determined by 
well conditions, must be selected. Due 
consideration must be given to the size 
of the sand grains of the formation 
and to the gravity of the oil. The size 
of slots or perforations or the mesh of 
screen that should be provided is deter- § 
mined by the size of the gravel used, 
Valuable data on the behavior of sand 


grains and the proper openings in lin- 
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ers for gravel packing have been pre- 
sented in papers delivered before the 
A.I.M.E. and the A.P.I.? 

The gravel now being used in 
California is probably smaller than that 
used when gravel packing first came 
into vogue. The requirements natur- 
ally vary but most of the wells have 
been packed with gravel that will pass 
through '4-in. screen and be retained 
on '%-in. screen. Some gravel as small 
as 1/10 in. and some as large as 12 
in. has been used. The chief object of 
gravel-packing operations has been to 
keep sand from the hole and the sec- 
ondary object has been to prevent cav- 
ing. Gravel packing for the sole pur- 





2""Selection of Screen Openings for Unconsoli- 
dated Sands,’’ by C. J. Coberly in ‘‘A.P.I, Drill- 
ing and Production Practice, 1937,’’ p. 189; and 
““Some Considerations in the Selection and In- 
stallation of Gravel Pack for Oil Wells,’’ by C. 
J. Coberly and C. M. Wagner, read before 
A.I.M.E. at Los Angeles, October 1, 1937. 


pose of increasing the size of hole to 
increase well production has not yet 
been attempted. Formations that might 
permit the use of larger gravel have 
not been packed. If and when wells 
are gravel-packed for this purpose, the 
hole should be enlarged to a much 
greater diameter than is being done at 
present if an appreciable increase of 
production is to be obtained.* 

Injection of the gravel into the cas- 
ing at the surface has been greatly fa- 
cilitated by use of a gravel-packing 
unit mounted on a truck. This unit 
consists mainly of a pump, two mix- 
ing chambers, and a hydraulically op- 
erated hopper. It was developed by 
Layne and Bowler Company, who pro- 
vide service in gravel injection. The 
unit is self-contained and includes a 
power take-off for all operations; it 
eliminates the necessity for welding 
lubricating chambers to the casing for 
putting the gravel down the well 
against pressure. 

The gravel is placed in the hopper as 
shown in the accompanying illustra- 
tion, is lifted hydraulically, and is 
dumped into one of the mixing cham- 
bers. Here the gravel is mixed with the 
mud fluid, which is pumped from the 
mud supply and forced into the cham- 
ber. The mixture is then piped to the 
casing and forced down the annular 
space between the casing and tubing 
under pump pressure, no gravel, of 
course, passing through the pump. 
After one chamber is emptied the other 
chamber is connected into the line, 
having been filled with gravel while 
the first was being emptied. 

This equipment has a capacity of 
~ 8Considerable research work has been done by 
L. C. Uren on the possibilities of increasing pro- 
duction by drilling larger holes. The results of 
experimental work have been presented in ‘‘Influ- 
ence of Well Diameter upon Pressure Gradient 
and Rate of Flow of Oil Through Reservoir 
Rock in the Vicinity of a High-Pressure Flowing 
Well,’’ by L. C. Uren, J. Domereq, Jr., and J. 
Mejia. Trans. A.I.M.E., Vol. 114 (1935) pp. 
25-37; and in “Increasing Production of Petro- 
leum by Increasing Diameter of Wells,’’ by L. C. 


Uren. Trans. A.I.M.E., Vol. 71 (1925), pp. 
1276-1300. 
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2000 Ib. per sq. in., which is adequate 
for any gravel-packing job yet en- 
countered. The loading hopper and the 
two mixing chambers hold 1 cu. yd. 
of gravel each. Gravel as large as 
in. in diameter can be mixed. The mud 
is never dumped on the ground, as any 
excess from the mixing chamber is 
recirculated. A shear relief valve con- 
trols the pressure. 


New Legislation Results in Beginning of Drilling Program in Cuba 


STEP that may mark the begin- 

ning of the development of Cuba 
as one of the world’s important oil-pro- 
ducing countries was taken recently 
when The Atlantic Refining Company 
shipped drilling equipment from Har- 
din field, Texas, to be employed in 
drilling operations in Cuba’s Santa 
Clara Province. 

The Atlantic Refining Company 
holds concession titles to several hun- 
dred thousand acres in Cuba. Since last 
spring, following passage of new pe- 
troleum legislation by the Cuban Con- 
gress, the company has been carrying 


on an extensive program of seismo- 
graphic and other scientific work in 
an effort to determine the most prom- 
ising location for its first wells. For 
five years prior to this the company 
had been carrying on a study of the 
Island’s petroleum possibilities, employ- 
ing a large staff of geologists and geo- 
physicists for this purpose, but it was 
not until the passage of the new pe- 
troleum legislation by the Cuban Con- 
gress that the company felt justified in 
assuming the large risks and expendi- 
tures of exploratory drilling. 

Under the old mining laws of Cuba 





no separate consideration was given to 
petroleum. The usual safeguards such 
as royalty payable to the government, 
taxation over a reasonable exploitation 
period, the right to appropriate the 
necessary surface areas together wit 
the right to construct pipe lines and 
other necessary installations, were én 
tirely lacking or were so ambiguously 
expressed as to require legislation t 
correct deficiencies. The new Cuban 
petroleum law for the first time giv 
reasonably satisfactory guarantees @ 
foreign capital to encourage petroleum 
investments in that country. 
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ECAUSE the automotive and air- 
plane industries are producing 
motors having higher compression 
ratios and greater speeds than ever be- 
fore the oil industry is steadily testing 
all possible methods to increase the 
production of gasoline and to improve 
its qualities to make it possible for 
these motors to function efficiently. 
These methods include the use of cer- 
tain pyrolysis processes. 

Pyrolysis, or cracking, is the term 
applied to the process whereby higher 
molecular hydrocarbons, through the 
application of certain conditions of 
temperature and pressure, are split into 
lower molecular compounds. During 
the reactions hydrocarbons of a more 
or less saturated character are caused 
to undergo a molecular rearrangement 
to form compounds of highly aromatic 
and olefinic character. Of course, the 
end products of these pyrolysis reac- 
tions are carbon and hydrogen. 


The pyrolysis is controlled in such a 
way, however, that the principal prod- 
ucts are gasoline and fuel oils, gas and 
coke, the latter being by-products. On 
the other hand, pyrolysis is able to con- 
vert such saturated gaseous hydrocar- 
bons as methane and ethane into gaso- 
line or even into different lubricating 
oils. For this reason, the by-product 
gas as well as natural gas is now sub- 
jected to pyrolysis reactions in order 
to produce gasoline. 


The most important pyrolysis re- 
actions that appear during the techni- 
cal decomposition processes are: the 
splitting of higher molecular hydro- 
carbons, the rearrangement of hydro- 
carbons, and recomposition of the gas- 
eous hydrocarbons into liquid com- 
pounds. This last may be defined as 
polymerization, a process during which 
two or more molecules of hydroear- 
bon are united to form a large mole- 
cule, the so-called polymer. 

All these reactions, disintegration, 
isomerization, and polymerization, 
play an important part in all types of 
pyrolysis. If the pyrolysis is so di- 
rected as to split the higher molecular 
hydrocarbons into lower molecular 
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The Mechanism of Decomposition 
of Hydrocarbons 


Complex character of hydrocarbons and diverse 
effects of different catalysts contribute flexibility 


to cracking processes 


By RAFAEL FUSSTEIG 


compounds, the disintegration of the 
starting material is the reaction most 
desired. Isomerization of the hydro- 
carbons plays a subordinate role, and 
polymerization is regarded as a trouble- 











Rafael Fussteig, professor of petro- 
leum technology in the Ecole Superieure 
Technique et Commerciale de Paris, 
Paris, France, was born January 5, 1897. 
In 1923 he was graduated from the 
Deutsche Technische Hochschule, 
Bruenn, Germany, and for the next 
seven years was chief chemist of the 
refinery Fanto, A.G., Ustrzyki dolne, 
Poland. In 1929-30, he designed and 
supervised construction of the refinery 
Ipoil Cy at Osiek, Jugoslavia, and in 
1931 was in charge of reconstructing 
the refinery Hubicze at Drohobycz, 
Poland. 

The following two years he was con- 
sulting engineer for Paul Krahl-Bau 
chemischer Fabriken, Hamburg, Ger- 
many, and in 1934-35 acted in a sim- 
ilar capacity for Gavarro y Garcia, 
Pobla de Claramunt, Spain, in the con- 
struction of a plant to produce activated 
bleaching clay. Subsequently he was 
consulting engineer of Wildstein Neu- 
dorfer Koncern, Lanzendorf, Czechoslo- 
vakia, manufacturers of natural bleach- 
ing clay. 

At one time Fussteig was editor of 
the Przeglad Przemyslu Olejowego, a 
magazine printed in the Polish and 
French languages, now out of publica- 
tion. 

He is the author of two books, Theorie 
und Technik des Crackens and Vered- 
lung der Crackbenzine, published by 
Allgemeiner Industrie-Verlag. 
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some reaction because of its ultimate 
carbon deposition, formation of higher 
molecular, and high unsaturated hy. 
drocarbons. 


Conversely, the polymerization tr. 
action plays the most important part 
in converting gaseous hydrocarbon; 
into gasoline, whereas the disintegra- 
tion reaction should not be permitted 
in this process. We see, therefore, the 
great importance of thermodynamic 
and kinetic reactions in the pyrolysis 

According to thermodynamic calcy- 
lations, the parathnic hydrocarbons, up 
to decane, are stable at normal tem- 
peratures and the stability decreases 
with increasing temperature. The aro- 
matic hydrocarbons show quite oppo- 
site behavior. From the thermody- 
namic standpoint, these aromatic 
compounds are unstable at low tem- 
peratures, but their stability increases 
with increasing temperature; however, 
from the kinetic standpoint, the paraf- 
finic and aromatic hydrocarbons show 
a quite different character, the former 
reacting at a given temperature ten 
times quicker than the latter of simi- 
lar composition. Haber’ has formu- 
lated a thermodynamic rule for the de- 
composition of paraffinic hydrocarbons, 
stating that when a paraffinic mok- 
cule is split the greater part will be 
olefinic and the smaller part will be 
paraffinic. According to this rule the 
point of splitting will push toward the 
middle of the original hydrocarbon 
with increase of pressure. 


The characteristics of the olefins 
and cyclic hydrocarbons occupy 3 
place between the paraffinic and aro- 
matic hydrocarbons. The lower olefins 
show a greater similarity to the aro- 
matic than to the paraffinic com- 
pounds. Conversely, the higher olefins 
show a greater similarity to the paraf- 
finic compounds. Furthermore, many 
investigators have stated that during 
the pyrolysis of olefins and cyclic com- 
pounds, simultaneous disintegration, 
isomerization, and polymerization 0- 
cur. 

These three reactions, obtained in 
the same process, cause great difficulties 
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in the thermodynamic calculations, and 
4 consequence there are very few 
on concerning the theoretical flow 
of the pyrolysis processes. Egloff and 
Nelson” have studied this problem, and 
have stated that the parafhinicity of 
an oil is an important factor in the 
pyrolysis. They found that the paraf- 
fnicity of an oil can be calculated 


\/ Tp 


from the relationship K = — ; 





where, tn 
K =U. O. P. characterization factor, 


T, = average boiling point in degrees 
Rankine, 

§ = specific gravity at 60 deg. fahren- 
heit. 

Refractory stocks of low U. O. P. 

characterization factor give lower in- 

‘tial reaction velocities and show great- 

er change in reaction velocity with in- 

creased conversion than do hydrocar- 

bons of greater paraffinicity. 


Methane, the most stable of all 
paraffinic hydrocarbons, should offer 
the simplest mechanism of pyrolysis, 
as there can be only a splitting of the 
carbon-hydrogen bond. According to 
Kassel? methane, when subjected to 
pyrolysis, will be split into a hydrogen 
molecule H, and a methylene radical 
CH,, this latter entering immediately 
into reaction with a second unattacked 
methane molecule, forming ethane. 
The ethane thus formed is split into 
ethylene and hydrogen with increased 
contact time. The further increase of 
the contact time causes splitting into 
acetylene and hydrogen, and even into 
carbon and. hydrogen. 

Contrary to this opinion, Rice and 
Dooley* suggest that an atom of 
hydrogen is split from methane dur- 
ing the pyrolysis, the remaining CH, 
radicals combining to form ethane. 
Whatever the primary mechanism for 
methane may be, it is stated by many 
investigators that ethane, ethylene, and 
acetylene are the important secondary 
products. Methane begins to decom- 
pose at a temperature of about 700 
deg. centigrade. It is, therefore, evi- 
dent that ethane formed in this proc- 
ess must be submitted to further de- 
composition reactions, as ethane begins 
to decompose at a temperature of 500 
deg. cent. but the rate of decomposi- 
tion is not appreciable below 600 deg. 
centigrade. 

As mentioned, ethylene and hydro- 
gen appear as the first decomposition 
products of ethane; however, given a 
long contact time and higher pressure, 
the ethane will be split into methane 
and hydrogen. When low pressures and 
temperature of about 1000 deg. cent. 
ae used, appreciable quantities of 
acetylene are formed from methane. 
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When a temperature of about 1300 
deg. cent. is used, not only ethylene 
and acetylene, but also propylene, will 
be formed. At 1100 deg. cent. the for- 
mation of propylene decreases with in- 
crease in contact time, whereas at 1400 
deg. cent. it is detected after only a 
short contact time. 

Dunstan, Hague, and Wheeler* have 
observed the formation of benzene 
and naphthalene from ethane at a tem- 
perature of 850 deg. centigrade. In 
the earlier literature on pyrolysis of 
methane, ethane, etc., the opinion is 
expressed that aromatic hydrocarbons 
are formed only at extremely high 
temperatures. Free-energy relation- 
ships, however, indicate that aromatics 
are formed from paraffinic hydrocar- 
bons of low molecular weight at a 
temperature of about 850 deg. centi- 
grade. 

Storch’ has carried out a very inter- 
esting study in which methane was 
permitted to react in a carbon-fila- 
ment lamp bulb kept in liquid oxygen 
or nitrogen. When the bulb was placed 
in liquid oxygen at a temperature of 
about minus 185 deg. cent. and the 
filament heated to 1700 deg. cent. and 
pressure maintained in the bulb, this 
investigator observed the formation of 
ethane, ethylene, and acetylene. With 
the bulb in the liquid nitrogen at a 
temperature of about minus 200 deg. 
cent. and the filament temperature 
and the pressure in the bulb the same, 
ethane was the main product. 


If a slightly higher pressure is main- 
tained in the bulb the formation of 
acetylene greatly increases, chiefly at 
the expense of ethane formation. When 
a lower filament temperature is used, 
however, the yield of ethane increases 
to 80 percent. Storch shows clearly the 
dependence of the yield of the prod- 
ucts on temperature, pressure, and 
contact time. It appears that ethane 
splits extremely rapidly at tempera- 
tures at which methane decomposes 
appreciably, so that unless the reac- 
tion products of methane are suddenly 
cooled, as in the experiments of Storch, 
ethane does not appear as a main prod- 
uct of the decomposition of methane. 

As far as propane is concerned, there 
are several possible types of splitting. 
From a study of the mass of available 
experimental data pertaining to these 
reactions, notably that of Hague and 
Wheeler, it seems probable, however, 
that propane undergoes pyrolytic de- 
composition in accordance with the 
two following reactions: it can be split 
into ethylene and methane or into pro- 
pene and hydrogen. These two reac- 
tions apparently proceed simultane- 
ously but at different velocities, with 
the result that at a temperature of 700 
deg. cent., according to Hague and 


Wheeler, the first reaction proceeds to 
the extent of approximately 61 per- 
cent, whereas the second reaction pro- 
ceeds to the extent of 35 to 38 per- 
cent. 

The explanation is offered that the 
difference in reaction rates is due to 
the greater strength of the carbon- 
hydrogen bond, which results in a ten- 
dency to demethanate through rupture 
of the carbon-carbon bond rather than 
to dehydrogenate at a given tempera- 
ture. This indicates that the pyrolysis 
takes place almost as readily through 
one mechanism as through the other 
with little preference for the splitting 
of the carbon-carbon bond; however, 
when propane is subjected to a longer 
contact time, the dehydrogenation re- 
action begins to form propene and hy- 
drogen. 


Propane begins to decompose at a 
temperature of 600 deg. cent. whereas 
propene decomposes at 350 deg. centi- 
grade. At a temperature of about 400 
deg. cent. propene shows an inclina- 
tion to polymerize into hexane. Engler 
and Rogowski® obtained during the 
pyrolysis of propene 50 percent cyclo- 
propane. It can be seen from this that 
certain pyrolysis conditions cause re- 
arrangement of a hydrocarbon, clos- 
ing it immediately into a cyclic com- 
pound. 

Other conditions cause the propene 
to be split into methane and acetylene 
or into ethane and carbon. If a methyl 
radical CH, splits from propene, it will 
react to form methane or ethane de- 
pending on the concentration of the 
methyl radical and hydrogen. At at- 
mospheric pressure, the rate of combi- 
nation for the methyl radicals will un- 
doubtedly be high and the formation 
of ethane will be favored. With in- 
crease of contact time this ethane will 
be dehydrogenated into ethylene. Frey 
and Smith’ used a lower temperature 
and longer contact time, and stated 
that the longer contact time resulted 
in a greater yield of methane at the 
expense of ethane, butene, and buta- 
diene. 


Of course, when a higher tempera- 
ture is used butene and butadiene will 
be formed at the expense of methane. 
The reason for this is that the yield of 
ethylene will be great. This unsatur- 
ated hydrocarbon being subjected to 
many reactions results in the forma- 
tion of many unsaturated hydrocar- 
bons. Thus, two ethylene molecules 
combine to form a butene molecule. 
Because there is a decrease in volume 
during the reaction, the yield of bu- 
tene will increase with increased pres- 
sure. The formation of butene from 
two ethylene molecules can be consid- 
ered as the simplest polymerization of 
one molecule to another. 
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Of course, in such an addition one 
hydrogen atom must shift from one 
carbon to another. Because of this 
necessary migration of a hydrogen 
atom, it is evident that butadiene is 
first formed. Whether butene or buta- 
diene is the primary product depends 
largely upon the available energy un- 
der the particular conditions of the 
pyrolysis. Inasmuch as the dehydro- 
genation of butene to butadiene in- 
volves a volume increase, it is evi- 
dent that the formation of butadiene 
is aided by a decrease in pressure. 

As mentioned, the formation of bu- 
tene from ethylene is accelerated by an 
increase in pressure, and under this 
condition butadiene will be formed 
only in small amounts. On the other 
hand, a molecule of ethylene reacts 
with a molecule of butadiene to form 
either propene or hexadiene. If the 
proper concentration of hydrogen 
atoms, formed during the pyrolysis, 
exists in the reaction chamber, ethy- 
lene will be hydrogenated to ethane. 
Besides these reactions, there is a pos- 
sibility that ethylene decomposes into 
CH, radicals. Such a radical can be 
united with another ethylene molecule 
to form propene. When a proper con- 
centration of hydrogen reacts with 
such a radical under proper conditions, 
methane will be formed. The larger 
amounts of methane formed in the 
pyrolysis indicate that the decomposi- 
tion process does not favor the rupture 
of ethylene into CH, radicals. Of 
course, only a catalyst is able to split a 
hydrocarbon into CH, radicals, as we 
shall see. 

The next hydrocarbon is butane, this 
compound offering the possibility of 
being split into still more products 
than propane. At low temperatures the 
formation of methane and propene is 
the principal reaction, but with in- 
crease of temperature the tendency to- 
ward the formation of ethane and 
ethylene increases until this becomes 
the dominant reaction. With increase of 
contact time dehydrogenation becomes 
the chief reaction. It seems that the de- 
hydrogenation depends more on the 
contact time than on the temperature. 


Many investigators believe that at 
550 to 700 deg. cent. the dehydrogen- 
ation of butane leads to the formation 
of isobutane as the predominent reac- 
tion. The opinion of the writer is that 
at higher temperatures the tendency 
toward splitting of butane into CH, 
radicals becomes appreciable. When a 
temperature of about 1100 deg. cent. 
and a contact time of 0.05 second is 
used, the formation of acetylene can 
be observed. The reason for this is that 
at high temperatures the labil CH, 
radical is split into a hydrogen atom 
and a ECH radical. Under proper con- 
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ditions two =<CH radicals will be 
united to form an acetylene molecule. 


The hydrogen thus formed is able 
to hydrogenate acetylene into ethane 
or ethylene. In accordance with these 
observations Bone and Coward® stated 
that polymerization of acetylene is de- 
creased and decomposition increased by 
the presence of hydrogen. This indi- 
cates that the flow of intermediary re- 
actions depends to a large degree upon 
the migration of the split hydrocarbon 
atoms. Schultze® has carried out a very 
interesting pyrolysis of butane, using 
special conditions to avoid other, un- 
necessary intermediary reactions. For 
this purpose he carried out this experi- 
ment using high stream velocities and 
an excess of nitrogen in the autoclave. 
As products of the primary decompo- 
sition methane and hydrogen, together 
with ethylene, propylene, and butyl- 
ene, were observed. No condensation 
reactions could be observed in this 
study. According to the yield of the 
primary products, the following reac- 
tions can be postulated: 


Butane —> 58% (propene 
-++ methane) —18,400 cal. 


Butane —> 30% (butene 
+ hydrogen) —31,400 cal. 
Butane —> 12% (2 ethylenes 
-+- hydrogen) —51,000 cal. 

Considering these reactions it is evi- 
dent that the splitting of butane into 
methane can be regarded as the main 
reaction. Of course, the splitting of 
the carbon-hydrogen bond here plays 
a most important part. The symmetri- 
cal splitting of butane molecules 
leads to the release of hydrogen. All 
these decomposition phenomena de- 
pend to a high degree on the flow of 
kinetic reactions, these being depend- 
ent on the molecular weight of a hy- 
drocarbon. The higher the molecular 
weight of a hydrocarbon the easier is 
rupture but the greater is the number 
of possible intermediary reactions. 


In other words, a greater number of 
intermediary reactions will be observed 
in higher molecular hydrocarbons than 
in lower molecular ones. Of course, 
these kinetic reactions depend on the 
temperature, pressure, contact time, 
and other factors. Dintzes and 
Sherko’®, studying the kinetics and 
mechanism of decomposition of hexane 
and octane, found that the profound 
cracking reactions cannot be described 
by the first- and second-order equa- 
tions of chemical kinetics, and an 
equation was introduced describing the 
kinetics of reactions under conditions 
of increased decomposition. 

To account for the observed de- 
pendence of the decrease of reaction 
velocity on increased percentage of 
decomposition, Dintzes and Sherko 





propose that free radicals, formed earl 
in the decomposition, interact with 
products of the reaction to form stable 
compounds. Interaction of free radicals 
with the original hydrocarbon makes 
for a rapid increase in reaction velocit 
at the beginning of the decomposition, 
so that the velocity CUFVE soon passes 
through a maximum value. 

_ It results that there are many opin. 
ions about the kinetics and mechanism 
of the decomposition phenomena; how. 
ever, it is stated that the decomposi- 
tion of paraffinic hydrocarbons under 
moderate conditions leads to the for. 
mation of a nearly equimolecular mix. 
ture of paraffins and olefins, as well 4s 
some hydrogen. In the opinion of 
many the formation of hydrogen js 
regarded as the result of a secondary 
reaction. The hydrogen atoms migrate 
in various ways, however, so that the 
end reaction yields a cracking gas poor 
in hydrogen. Contrarily, the cracking 
gases formed from aromatic compounds 
are rich in hydrogen. This is the reason 
that pyrolysis of the paraffinic hydro- 
carbons causes very little deposition 
of carbon, whereas that of the aro- 
matic hydrocarbons leads to forma- 
tion of an appreciable amount of high 
unsaturated compounds, asphalts, and 
coke. 

Theoretically it can be explained on 
the basis that the paraffinic hydrocar- 
bons are broken in the carbon-carbon 
bonds, whereas the aromatic com- 
pounds are split only in the carbon- 
hydrogen bonds. In the first case, the 
carbon-carbon rupture permits the in- 
terior migration of hydrogen, but in 
the second case the carbon-hydrogen 
split does not permit the hydrogen to 
migrate in the interior sphere of the 
cyclic ring. 

Of course, this means that the py- 
rolysis of aromatic and paraffinic hy- 
drocarbons is carried out under moder- 
ate conditions. Under such conditions 
either the hydrogen or, when this hy- 
drogen is substituted by a hydrocar- 
bon chain, this latter will be split from 
the carbon of the cyclic ring, forming 
a corresponding hydrocarbon. The re- 
maining two or more cyclic parts may 
be combined, forming a higher molecu- 
lar hydrocarbon. This indicates that 
aliphatic hydrocarbons are subjected to 
cracking processes under all working 
conditions, whereas the aromatic com- 
pounds are subjected to condensation 
reactions only when moderate condi- 
tions are used. It can be observed in 
practice, however, that under condi- 
tions that cause the entire splitting of 
the cyclic ring, condensation products 
also will be formed. The reason for this 
lies in the fact that in the reaction 
chamber no uniform conditions rule. In 
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the middle quite difterent temperature, 
pressure, etc., can be observed than 
near the walls of the reaction cham- 
ber. Besides, the walls play the role of 
catalysts, so that the condensation re- 
actions of cyclic compounds can be 
caused either by the influence of mod- 
erate conditions in a part of the re- 
action chamber, or by catalytic influ- 
ences of the walls when these contain 
catalytic alloys. 

There are many other possible con- 
densation reactions of aromatic hydro- 
carbons, the thermodynamically most 
probable being the combination of aro- 
matic hydrocarbons with olefins to 
form higher cyclic compounds. For ex- 
ample, ethylene enters into a conden- 
sation reaction with benzol forming 
xylol. There are many other olefins 
and cyclic compounds that cause con- 
densation reactions. Thus, use of the 
proper pyrolysis process may result in 
the formation of even higher molecu- 
lar and high unsaturated hydrocarbons 
such as resins. 


With increase of temperature and 
contact time, the carbon-carbon bonds 
of the cyclic compounds become 
weaker and weaker, and when a maxi- 
mal temperature and contact time are 
exceeded, the carbon atoms of the cy- 
clic rings will be separated in certain 
places. The pyrolysis of hexamethy- 
lene’* may be mentioned in connection 
with this phenomenon. Under higher 
temperatures hexamethylene is split 
into butadiene, ethylene, and hydro- 
gen; however, this reaction is pre- 
ceded by an intermediary reaction. In 
this intermediary reaction hexame- 
thylene is first split into hydrogen and 
tetrahydrobenzol, this latter being 
then split into butadiene and ethylene. 

Parallel with these reactions another 
reaction occurs in the same pyrolysis 
of hexamethylene. In this second case, 
the cyclic ring of the hexamethylene 
is broken, forming an olefin, this be- 
ing then split into two propene mole- 
cules. It results from the above that in 
the first reaction a C=C bond is 
formed, this being then split into two 
C—C bonds, whereas in the second 
reaction the C—C bond is first split, 
whereby an olefin, probably Al, 2 
hexylene, is formed, this being then 
split into two propene molecules. 

According to the thermal calcula- 
tions, the splitting of hexamethylene 
to form tetrahydrobenzol and hydro- 
gen requires 26 caloric units, that of 
hexamethylene into hexylene only 17 
caloric units; however, in spite of such 
great thermal differences, the splitting 
of hexamethylene into tetrahydroben- 
zol proceeds more readily than the re- 
arrangement into a corresponding ali- 
phatic hydrocarbon. The reason for this 
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lies in the fact that in the first case two 
hydrogen atoms are split from the car- 
bon-carbon bonds, whereas in the sec- 
ond case the hydrogen atom is first re- 
moved, having then different ways of 
migration, the most important being 
the substitution to a corresponding 
carbon atom to form an olefin. This 
reaction requires a comparatively long 
time, however, so that in the mean- 
time other recombination reactions can 
occur, preventing the rearrangement 
of hexamethylene into hexylene. 

All the above-mentioned reactions 
of aliphatic and aromatic hydrocar- 
bons rich in hydrogen show that their 
pyrolysis products depend primarily 
on the manner of hydrogen migration. 
The longer the chain of a hydrocar- 
bon the less disposable hydrogen 
atoms there are in the nucleus. Of 
course, the difficulty of a proper hydro- 
gen migration increases with the 
growth of the chain. 

In other words, with the increase of 
the chain, the possible ruptures and 
paths of hydrogen migration increase. 
For example, methane shows the sim- 
plest decomposition mechanism, and 
the simplest way of hydrogen migra- 
tion. According to the hypothesis of 
the writer,’* methane can be split into 
a labil, active == CH, radical and two 
hydrogen atoms, two of the radicals 
being able to polymerize into ethy- 
lene. With increasing temperature and 
pressure more active radicals will poly- 
merize, so that the chain of hydro- 
carbons produced will be longer. Thus, 
liquid gasoline-like hydrocarbons can 
be produced. 

Under proper conditions the hydro- 
gen atoms will enter into reaction with 
the olefins to give corresponding paraf- 
finic hydrocarbons. Now it is evident 
that ethane, propane, butane, etc., will 
show more complicated reactions, that 
is, the longer the hydrocarbon chain 
the more reaction possibilities can be 
observed in the pyrolysis. Therefore, 
the pyrolysis of ethane is executed 
with more difficulties than, for ex- 
ample, that of decane. The reason for 
this lies in the fact that carbon-car- 
bon bonds in ethane are stronger than 
those in decane. It results from the 
above that the longer the hydrocarbon 
chain the weaker the carbon-carbon 
bonds. 

It is stated by many investigators, 
however, that all carbon-carbon bonds 
of each normal paraffinic hydrocarbon 
present the same attractive capacities. 
Therefore, the place in which the car- 
bon-carbon is split depends only on 
the operating conditions. Thus, 
Schmidt** calculated that n-pentane 
with the bonds 1, 2, 3, 4 shows equal 


values in the bonds 1, 4 and 2, 3, and 
equal possibilities for splitting H 
found the value 0.50 for bonds . 
and 2; however, these calculations do 
not agree with the practical obserys. 
tion, because the pyrolysis showed jn 
bond 2 a splitting of 80 percent 
instead of the theoretical 50 percent 
The reason for this is that the calcula. 
tions cannot take into consideration 
all factors that influence the reactions 
in the reaction chamber. 

Besides the rupture of the carbon. 
carbon bond in the pyrolysis of hydro- 
carbons, carbon-hydrogen bonds also 
can be split. The rupture leads to the 
formation of a C=C bond. This 
C =C bond strengthens the neighbor- 
ing C—C bond “A”, but weakens 
the subsequent C—C bond “B”, 4; 
shown in the chain: 

—C=cC4cBC— 

Thus the rupture takes place in the 
bond “SB”. With increase of tempera- 
ture a carbon-carbon bond will be split 
in the hydrocarbon chain, leading to 
the formation of two labil chains, 
which react with other split hydro- 
carbon molecules. With increase in 
pressure, a carbon-hydrogen particle 
will be split from the hydrocarbon 
chain, forming a paraffin and an olefin 
molecule. In the first case the split hy- 
drocarbon particles tend to be substi- 
tuted, but in the second case the 
migration of hydrogen causes a rear- 
rangement of two split particles into 
paraffins and olefins. 


Viewing this process thus we are 
forced to the conclusion that a hydro- 
carbon can be split in the following 
ways: 

(1) The chain can be split in a car- 
bon-carbon bond, so that two smaller 
chains will be formed; however, these 
molecules are unsaturated. For this rea- 
son they can be combined not only 
with an unsaturated hydrocarbon such 
as ethylene, butylene, or pentenes, but 
also with the active higher molecular, 
high unsaturated hydrocarbons such as 
asphalts, and even with the active car- 
bon atoms. 

(2) The chain can be split in such 
a manner that a carbon-hydrogen bond 
is removed from the hydrocarbon nv- 
cleus. In this case olefins and paraffins 
are formed. The further reactions lead 
to the splitting of carbon atoms from 
the split particles, however. Many of 
these carbon atoms are forced, because 
of the small amount of hydrogen avail- 
able, to form higher molecular hydro- 
carbons; however, not all free carbon 
is able to enter into this reaction; 1ts 
activity disappears, leading to the for- 
mation of coke. 

(3) During each pyrolysis process 
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such gaseous hydrocarbons as —— 
are formed, this reaction being disad- 
yantageous on account of the st 
amounts of hydrogen removed from 
the hydrocarbon nucleus. Therefore, 
the pyrolysis must be performed in 
such a manner that a maximum num- 
ber of hydrogen atoms 1s able to mi- 
grate to form gasoline. 

Reviewing all these phenomena, we 
reach the conclusion that each hydro- 
carbon is split in the first phase into 
gaseous, lower molecular hydrocarbons, 
into hydrocarbon parcels that can be 
either substituted or rearranged, and 
‘ato carbon atoms having two or four 
active linkages. Therefore, the pyroly- 
js must be so directed that a minimum 
of gaseous paraffins and a maximum of 
gaseous olefins are produced in the 
first phase. The formation of olefins in 
the first phase causes either a substitu- 
tion or a polymerization into gasoline- 
like hydrocarbons, whereas the forma- 
tion of paraffins represents only a loss 
of hydrogen from the hydrocarbon 
nucleus. 

If gaseous, lower molecular hydro- 
carbons are formed in the first phase, 
a simultaneous increase of active hy- 
drogen atoms occurs. Of course, with 
increase in the number of active hydro- 
gen atoms, carbon deposition decreases, 
resulting in the formation of CH, 
radicals and their polymerization into 
different types of hydrocarbons. In 


practice three pyrolysis processes are 
used: 

(1) The pyrolysis of gaseous hydro- 
carbons, in which polymerization re- 
actions of = CH, radicals and = CH 
radicals take place, these reactions 
leading to the formation of gasoline- 
like hydrocarbons. (2) Pyrolysis of 
liquid hydrocarbons, in which polymer- 
ization, disintegration, and isomeriza- 
tion take place, these leading to the 
formation of gasoline, fuel oil, asphalt, 
and coke, the yield being dependent 
upon the operating conditions. (3) Py- 
rolysis of solid hydrocarbons, such as 
coal, in which the carbon molecules 
are activated, that is, transformed into 
carbon atoms having two active link- 
ages able to react with the artificially 
added hydrogen atoms to form the ac- 
tive = CH, radicals. 

All the above-mentioned reactions 
are regulated by different factors, 
such as temperature, pressure, contact 
time, and catalyst. From the technical 
standpoint, the catalyst fulfills two 
purposes: it has to split hydrocarbons 
into proper particles and then saturate 
the split unsaturated hydrocarbons 
with hydrogen. Thus one catalyst is 
able to cause the formation of satur- 
ated hydrocarbons, another can only 
form unsaturates, and finally another 
type of catalyst causes the formation 
of aromatic hydrocarbons, that is, 
closes the open chain into a cyclic com- 
pound. 





It is clear that the action of the 
catalyst must be accompanied by suit- 
able conditions of operation, such as 
temperature, pressure, and rate of 
throughput of the starting material. 
The same catalyst will act differently 
on the same starting material when 
different conditions are used. Thus a 
high temperature and a low pressure 
will produce quite different compounds 
than a low temperature and high pres- 
sure. Of course, the rate of through- 
put of the starting material plays an 
important part. In other words, the 
purpose of the catalyst is not to cause 
a desired reaction but only to regulate 
and distribute the run of the reactions 
obtained. It prevents the undesirable 
reactions, directing the reactions to 
follow a predetermined plan. 
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A Marsh Buggy of All-Steel Construction 


by The Stanolind Oil and Gas Com- 
pany in its Dallas, Texas, shop and 
is to be used for transportation and 
exploration in marshy areas. 


HE newest “marsh buggy” is 

built of arc-welded steel through- 
out. Even the tires are large arc-welded 
steel drums instead of pneumatic rub- 
ber tires. They are buoyant because of 
their leak-proof arc-welded construc- 
tion. 

On water, marsh, or highway, the 
“marsh buggy,” as illustrated, is cap- 
able of carrying a 6000-Ib. load. This 
is possible because the all-arc-welded 
unit is so constructed that it will float 
on water and operate on land. 

The complete “buggy” weighs 
10,000 Ib. and is 21 ft. long and 15 fet. 
wide overall. The wheels, which are 
7 ft. in diameter and 4 ft. wide, are 
of air-tight construction, making it 
possible for the unit to float. The en- 
tire machine is welded with ‘‘Fleet- 
weld” electrode, manufactured by The 
Lincoln Electric Company, Cleveland, 
Ohio. 

The unit is powered by a Lincoln 
Zephyr engine, which gives an oper- 
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“steel marsh buggy capable of 
carrying a 6000-Ib. load 
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ating speed of 2 m.h.p. in water, 7 
m.p.h. in marsh, and 12 m.p.h. on the 
highway. 

This “marsh buggy” was constructed 
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Says a postcard from a truth telling 
yacationist at an expensive resort: 
“Having wonderful time; wish I could 
afford it.” 

4,77 

A dumb girl is a dope. A dope is a 
drug. Doctors give dope to relieve pain. 
Therefore a dumb girl is just what the 
doctor ordered. 

4 

Does a girl who knows all the 
answers learn them from going around 
with a fellow who asks all the ques- 
tions? 477 

Some people are so dumb they think 
“social security” is a bottle of mouth 
wash and a bar of Life Buoy. 

"7 an, 

Then there was the Scotchman who 
had his daughter married in the poul- 
try yard so the rice wouldn’t go to 
waste. a, 

The old lady phoned the telegraph 
ofice. “I want to compliment you on 
your service,” she said. “I received a 
telegram from New York just now, 
and the gum on the envelope was still 


”» 


wet. 7 7 7 


He: Let’s get married or something. 
She: We'll get married or nothing. 
yor 
If you can’t sleep when it’s time to 
get up, then you’ve really got insom- 
nia. 
yor 
Discovering that he hadn’t any 
money, he approached the taxi driver: 
“Say, I haven’t any money, is my 
face good for my fare?” 
“No!” 
“Well, then, I guess you’ll have to 
collect on the other end.” 
yf 
Old Lady (to streetcar motorman) : 
Please, Mr. Motorman, now will I get a 
shock if I step on the track? 
Motorman: No, lady, not unless you 
put your other foot on the trolley wire. 
yor 
A ticklish situation is nothing to be 
laughed at. 


7 


,o4 
Mother: Mabel, get off that young 
man’s knee! 


Mabel: 1 will like fun. I got here 
first! 

7 7 
All of us are working for the gov- 


srament. The trick is to get paid for 
it. 
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“What did you and Bill do to cele- 
brate the New Year?” 

“Oh, we had a few drinks and pealed 
a couple of the town’s bells.” 

a a 
Repressions 

A cute little lass approached the 
floor walker and asked, “Do you have 
notions on this floor?” 

The floor walker looked her over, 
and then remarked, “Yes, madam, but 
we suppress them during business 
hours.” —Western Reserve Red Cat. 

eve 

Wife (hubby’s former secretary) : 
Where were you all evening, you 
brute? 

Hubby: Honestly, honey, I wasn’t 
at the office.—Oklahoma Aggievator. 
yr? 

Customer (having a rough shave): 
I say, barber, have you another razor? 

Barber: Yes, why? 

Customer: I want to defend myself. 

yf 
A Time for Everything 
He loves her in the springtime, 

When birds all bill and coo; 
He loves her in the summer, 

And swears that he’ll be true; 
And in the fall he loves her, 

When the harvest moon is new. 
But he hates her in December, 

When the Christmas gifts are due! 
—Rice Owl. 
yor 

Akin to the sailor who takes a boat 
ride on a holiday and to the mailman 
who takes a walk on his vacation is the 
college student who spends his vaca- 
tion loafing.—N. Y. U. Medley. 
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The Great Lover 
Gently, he pushed her quivering 
shoulders back against the chair. She 
raised beseeching eyes in which faint 
hope and fear were struggling. From 
her parted lips, the breath came in 
short, wrenching gasps. Reassuringly, 
he smiled at her. 
Bzzzzz, went the dentist’s drill. 
—Widow. 
a a 
Then there was the fellow who mar- 
ried the heiress because of her beauti- 
ful figure—around $10,000,000. 
yor? 
Sign seen on an oil country machine 
shop: “We make everything here ex- 
cept a living.” 


One of these extra-tough individuals 
sauntered into a crowded bar. He 


pounded his chest and let out a Tarzan 
yell. 


“All you 
he roared. 

The bar immediately was emptied. 

The tough guy pounded his chest 
again, in pride for his feat. 

Then he looked at the far end of the 
bar where a meek man still stood and 
calmly sipped his beer. 

The tough guy blustered up to the 
only other occupant of the room. 

“Say,” he said. “Didn’t you hear 
what I said?” 

“Yes,” the other said mildly, still 
sipping his drink. “There sure were a 
lot of them in here, wasn’t there?” 

a 


An old Southern darkey, father of 
16 children, was being lectured by the 
doctor for asking his wife to have so 
many children. 

“You ought to be ashamed of your- 
self, Rastus,” the doctor said. 

“Indeed I is,” said Rastus. “The next 
time it happens I’s gwine to hang my- 
self.” 

Well, before very long, the doctor 
was called to Rastus’ house and sure 
enough another visitor was expected. 

“Rastus,” said the doctor, “What 
are you doing here? I thought you said 
you would hang yourself if this ever 
happened again.” 

“Indeed, I did, doctor, an’ I took a 
big ole rope, put it around my neck 
and threw it over a limb. Den, would 
you believe it, just as I was about to 
jump offa that stump, I said to myself, 
‘Rastus, you better be careful here. 
You mought be hanging an innocent 
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man. 


get out of here,” 


7 7 7 

Drunk: Shay, did you see Snow 
White and the Seven Dwarfs? 

Sure. 

Which way did they go? 

yg? 

Freshman Girl (after blind date): 
I’ve had a wonderful evening, but this 
wasn’t it. 

—Northwestern Purple Parrot. 
a 

“When a pedestrian and a motorist 
meet squarely in a cross-road, which 
has the right of way?” 

“Well, it’s generally a toss-up for 
the pedestrian.” 
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“pLL TAKE A PARKERSBURG 
UNIT EVERY TIME” 


_.« that’s the composite opinion of the operators who know 
and use Parkersburg Pumping Units. First of all they like their 
steady. dependable performance that eliminates the down-time 
problem and reduces maintenance expense to the minimum. 
They also like the many extra features and higher quality of 
Parkersburg units - += and the superior type of field service 
that is available to them in every active field. But why not 
judge for yourself? There's Parkersburg representative in 
your field who will be gla e details and 
prices. Moreover. no matter what ing problems are 
he can show you a unit that is a lor made to your 
requirements. His telephone number is listed on page 1705 of 
the 1939 Composite Catalog. 


PARKERSBURG RIG & REEL COMPANY 
PARKERSBURG, W.VA. 


DALLAS - HOUSTON - TULSA - LOS ANGELES - NEW YORK 











WALTER SWANK, engineer with 
Atlas Supply Company, has been trans- 
ferred from Gladewater, Texas, where 
he specialized in machinery sales, to the 
company’s Tulsa office as a sales en- 
gineer. Swank, who is a graduate in en- 
gineering of Texas A. & M. College, 
has had a wide and varied experience 
in oil industry mechanical and engi- 
neering problems. 


L. A. FARMER, general superin- 
tendent of the Oklahoma Natural Gas 
Company, has resigned to become pres- 
ident of the Northern Oklahoma Gas 
Company, Ponca City, Oklahoma. 
ROBERT W. DUCKER, who has 
been chief engineer, becomes the new 
general superintendent of the Okla- 
homa Natural. 

auninciliaaiaes 

BURT R. BAY, executive vice- 
president of the Northern Natural Gas 
Company, has been elected president of 
that organization to succeed FRANK 
H. BROOKS, who retires. The change 
was effective January 1. JOHN F. 
MERRIAM has been made secretary- 
treasurer and also will continue as 
assistant to the president. A. B. C. 
DILWORTH, general auditor, has 
been promoted to comptroller and 
assistant treasurer. Bay has been identi- 
fied with the natural gas industry for 
more than 30 years. 

— 


R. M. ALVORD, J. E. N. HUME, 
and A. §. MOODY have been ap- 
pointed commercial vice-presidents of 
the General Electric Company, it is 
announced by GERARD SWOPE. 
Alvord is manager of General Elec- 
tric’s Pacific District, consisting of 
California, Arizona, and western 
Nevada. Hume has been manager of 
the Industrial Department of the Gen- 
eral Electric Company since December, 
1935, Moody has been manager of the 
Northwest District of the company 
since 1936, prior to which he was man- 
ager of the Northwestern territory. 

a 

C. BROWN, W. C. McGAL- 
LION, and WILLIAM W. BROWN 
have organized the Shirley Lou Refin- 
ing Company, having headquarters at 
Mt. Vernon, Illinois, and will engage 
in oil exploration work. 
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M. A. RUST, Apex (Trinidad) Oil- 
fields, Ltd., has returned to Trinidad 
after spending two months in Eng- 
land. 

— | es 


DONALD GRAHAM CLARK 
has been appointed director of pur- 
chases of the Gulf Companies, it has 
been announced 
by officials of 
the Gulf Oil 
Corporation. 
His headquar- 
ters will be in 
the Gulf Build- 
ing, Pittsburgh, 
Pennsylvania. 

Prior to ac- 
cepting this 
post, Clark was” - ' 
comptroller of D. G. CLARK 
the Brown and Sharpe Manufacturing 
Company, Providence, Rhode Island, 
a position to which he was appointed 
following 11 successful years as head 
of Brown and Sharpe’s purchasing de- 
partment. 

en 


CARL WHITE, Jr., vice-president 
of the Franks Manufacturing Corpora- 
tion, Tulsa, Oklahoma, announces the 
appointment of CHARLES E. AN- 
DERSON, Hutchinson, Kansas, as 
representative for the district that in- 
cludes Kansas, Colorado, Montana, and 
Wyoming. Anderson will specialize in 
the sales of Franks ‘“Slim-Hole” port- 
able rotaries. He has had many years’ 
experience in selling oil-servicing 
equipment, and was formerly with the 
All-Steel Products Company. 

—— 


JESS W. EMERY resigned, effec- 
tive January 1, as vice-president and 
sales manager of the Texasteel Manu- 
facturing Company of Fort Worth, 
Texas, to organize his own sales and 
manufacturing company. Emery has 
been associated with the oil equipment 
industry in the Southwest for more 
than 18 years and was with W. C. 
Norris Company prior to his connec- 
tion with the Texasteel Manufactur- 
ing Company. The new company, the 
Tex-Ark-La Company, will have of- 
fices and stores in Fort Worth and 
Kilgore and will manufacture oil-field 
production equipment. 


D. S. BUSHNELL recently retired 
as president of the Indiana Pipe Line 
Company, the Buckeye Pipe Line Com- 
pany, the Northern Pipe Line Com- 
pany, and the New York Transit Com- 
pany. He was succeeded by P. R. AP- 
PLEGATE, former vice-president of 
the company. Bushnell will retain a 
connection with the company in an 
advisory capacity and will continue as 
a director. 

— 

CHAUNCEY GRAY has been 
made superintendent of production for 
the Cities Service Oil Company at 
Titusville, Pennsylvania. He succeeds 
Charles Foster, who died recently. Gray 
also will occupy the place on the Pro- 
duction Advisory Committee of the 
Pennsylvania Grade Crude Oil Asso- 
ciation made vacant by the death of 
Foster. 

— sen 

GEORGE WALLACE MILLER, 
sales engineer of Universal Oil Prod- 
ucts Company, died at his home, 1841 
South Peoria Street, Tulsa, Oklahoma, 
on December 14. He had been a mem- 
ber of the Universal organization since 
1923, in the operating and sales en- 
gineering departments. 

— 

JOHN E. TAYLOR, of Marshall 
and Longview, Texas, is the new chief 
of the oil and gas division of the Texas 
Railroad Commission, succeeding 
LATEN STANBERRY, who re- 
signed. He has been conducting a pri- 
vate law practice and also is the owner 
of production in the East Texas field. 

<> — 

BRUCE R. MILLER, salesman at 
Oklahoma City, Oklahoma, for the 
Lane-Wells Company, has been trans- 
ferred to Salem, Illinois. 

—" 


W. M. BALLEW, manager of me- 
chanical sales, United States Rubber 
Company, Kansas City, Missouri, 
branch, has announced that HAL A. 
LUNDBERG, for several years U. S. 
representative in Texas and Oklahoma, 
will now represent the company in the 
oil fields of Illinois as well. The Illinois 
oil fields will be served directly by the 
U. S. Rubber branch at St. Louis, Mis- 
souri, which is under the management 


of H. S. McPHERSON. 
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a 








J. A. GULICK, development en- 
gineer of the S. R. Dresser Manufac- 
turing Company, has accepted the po- 
sition of advertising manager of The 
Producers Monthly, published by The 
Bradford District Pennsylvania Oil 
Producers Association, Bradford, Penn- 
sylvania. 
ven 

C. O. DILLER, chief draftsman in 
the engineering department of the 
Lone Star Gas Company, has been ap- 
pointed telephone superintendent of 
the company, JULIAN L. FOSTER, 
general superintendent and chief en- 
gineer, has announced. He succeeds 
Grover C. Reed, who died recently as 
a result of injuries received in an au- 
tomobile accident. 

————_—<>—_—_— 

M. R. SPRINGER, Little Rock, 
Arkansas, division manager of the Lion 
Oil Refining Company, has been made 
chairman of the Arkansas Petroleum 
Industries Committee. He succeeds M. 
W. EDINGTON, state manager for 
the Gulf Refining Company. 

a 

J. P. TRIPLETT, drilling superin- 
tendent in Kansas for the Magnolia 
Petroleum Company, has been trans- 
ferred to Illinois. 

—_ <> 

DR. J. A. L. HENDERSON re- 
cently returned to London, England, 
from Canada, where he has been super- 
vising work of the New Brunswick 
Gas and Oilfields, Ltd. 
an 


SIR ANDREW AGNEW has suc- 
ceeded LORD BEARSTED as chair- 
man and director of Venezuelan Oil 
Concessions, London. The latter re- 
signed, effective December 31. 

—— 

GEORGE R. PINKLEY, district 
geologist in South Texas for the Fohs 
Oil Company, has resigned to open an 
office in San Antonio as a consulting 
geologist. 

— 

C. P. WATSON, vice-president of 
the Seaboard Oil Company of Dela- 
ware, has been elected president of the 
California Oil and Gas Association. L. 
P. ST. CLAIR, chairman of the board 
of the Union Oil Company of Cali- 
fornia, and R. E. COLLOM, vice- 
president of the Continental Oil Com- 
pany, have been reélected vice-presi- 
dents. H. L. WESTBROOK, vice- 
president of the Belridge Oil Com- 
pany, was reélected treasurer for his 
14th successive term. F. E. FOSTER 
continues as managing director, and 
D. S. KILGOUR continues as assist- 


ant manager. 
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T. N. ST. HILL 


T. N. ST. HILL, president of Pe- 
troleum Rectifying Company of Cali- 
fornia, left Los Angeles on January 7 
to spend a week at the company’s Gulf 
Coast headquarters at Houston, Texas. 
Before returning to his office he also 
will spend some time in New York and 
other eastern cities on company busi- 
ness. 

—— 

E. G. HILL has been elected presi- 
dent of the National Refining Com- 
pany, succedeing W. H. LAMP- 
RECHT II who has been elected 
chairman of the board of directors. 

_— 

J. J. McPOLAN,, superintendent of 
the Central Division, Magnolia Pipe 
Line Company, Dallas, Texas, retired 
January 1 after 42 years’ service. O. 
D. STALLARD, who has been super- 
intendent of gaugers, succeeds him. 

a 

MARSHALL JOY, of the Cities 
Service Oil Company, has been trans- 
ferred from the Kansas Division to Mt. 
Pleasant, Michigan, where he is in 
charge of production. 

<< — 

JOHN F. 
EATON will 
be in charge of 
the Jarecki 
Manufacturing 
Company’s 
new Houston 
office and store 
to be opened 
this month. 
The company 
manu factures 
and distributes JOHN F. EATON 
a complete line of oil-field equipment. 
For the last two years Eaton has been 
with The American Steel Derrick Com- 
pany of Tulsa as mechanical and sales 
engineer. 





WILLIAM ROBBINS 
chairman of the board 9 
vice-president, 
and director of 
research of 
Johns- Manville 
Corporation, 
died December 
26th at St. 
Mary’s Hospi- 
tal in Roches- 
ter, Minnesota, 
after having 
undergone an 
Operation at W. R. SEIGLE 
the Mayo clinic on December 6th, He 
was 59 years old. 

Seigle became vice-president of 
Johns-Manville in charge of factorie 
and mines in 1917, and became chair. 
man of the board of directors in 1979, 
At the time of his death he was, in ad. 
dition, the president of the Asbestos 
Wood Company and a director of the 
Asbestos and Danville Railway, 

_—— 

J. G. NATIONAL, general super. 
intendent of the Standard Oil Com. 
pany of Venezuela, is now on yaca- 
tion in the United States with Mrs. 
National and their son. At the present 
time they are visiting his mother in 
Oklahoma. 


SEIGLE, 


f directors 





— 
WALTER W. FONDREN, former 
vice-president and director of the 
Humble Oil and Refining Company, 
and until 1933 active head of the pro- 
duction department, died in San An- 
tonio, Texas, January 5. Fondren be- 
gan his career in the oil industry 40 
years ago during early development in 
Texas. His retirement from active duty 


in 1933 was caused by ill health. 
jaa 


E. L. McCARTNEY has been 
transferred by the Twin Drilling Com- 
pany from Tulsa, Oklahoma, to Mount 
Vernon, Illinois, where he is manager 
for the company. 








DANA CLARK, Standard Oil 
Company of California, whose head- 
quarters are Calcutta, India, is spend- 
ing his vacation in California and wil 
return to his foreign post early in 
February. 

—_——<>————_ 

DR. BRANDON H. GROVE, 
geologist in Central Europe for the 
Socony-Vacuum Oil Company, has te 
turned to his headquarters at The 
Hague, Holland, after spending a v* 


cation in the United States. 
——— 


G. C. CLARK, geologist for the 
Stanolind Oil and Gas Company, has 
been transferred from Amarillo, Tex, 
to Fort Worth. 
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D. R. MERRILL, of the Union Oil Company of Cali- 
fornia, Wilmington, California, has been appointed a mem- 
ber of the American Petroleum Institute’s Advisory Com- 
mittee on Fundamental! Research. He succeeds the late R. E. 


Haylett. ee 

p. R. APPLEGATE has succeeded D. S. BUSHNELL as 
resident of the Indiana Pipe Line Company. The latter re- 
tired recently after 27 years as head of the company but will 
continue to be associated in an advisory capacity and as 
chairman of the executive committee of the board of direc- 
tors. Applegate, prior to his elevation to the presidency, 
was vice-president of the company. 


a 


W. M. FRASER, superintendent of the H. F. Wilcox Oil 
and Gas Company, Bristow, Oklahoma, will head a new 
concern, the Wilcox Refining Division, to take over pipe line 
and refining activities of H. F. Wilcox. The new firm will 
be entirely independent of the producing end of the Wilcox 
company, it is announced. 

a 

R. C. OSTERSTROM has been appointed resident man- 
ager of the Pure Oil Company’s Toledo, Ohio, refinery. O. B. 
WENDELN will continue as superintendent of operations. 
Osterstrom has been with the company for 15 years. 

<>. 

A. C. RUBEL, director of production for the Union Oil 
Company of California, and V. H. KELLY, director of sales, 
have been elected vice-presidents of the company. Rubel 
succeeds W. W. ORCUTT, who has resigned but will con- 
tinue to be a director. M. G. KERR, assistant comptroller, 
has been made comptroller, succeeding GEORGE H. 
FORSTER. 

o- > — 

GORDON KERR, London England, and P. A. L. EN- 
GELBREGT, both of whom are with the Asiatic Petroleum 
Company, left New York City recently for Curacao, South 
America. 

om ——<>—_—_ 

LEE J. YEALEY has been forced by ill health to resign as 
superintendent in northern Montana for the Ohio Oil Com- 

any. 
pany os 

I. R. CUNNINGHAM, comptroller of the Standard Oil 
Company of Venezuela, has returned to South America after 
spending the Christmas holidays in New York City. 

— en 

FRANK WALLACE, assistant superintendent of The 
Texas Company’s refinery at Port Arthur, Texas, recently 
was elected president of the Chamber of Commerce. 

- ——<>—_—_ 

CARL J. HAMM retired recently as manager of the 
Paulsboro, New Jersey, and Olean, New York, refineries of 
the Socony-Vacuum Oil Company, Inc. 

XK 

E. T. MONSOUR, chief paleontologist in Mexican fields 
for the Standard Oil Company of New Jersey, has opened a 
consulting office in Lake Charles, Louisiana. 


—— 


R. H. FOSTER on January 1 became executive vice-presi- 
dent of the Landreth Production Company, Fort Worth, 
Texas. Foster has been counsel for the company since its or- 


ganization in 1923 and has been an officer and director for a 
number of years, 
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GAS GATHERING COSTS 


with Armco Pipe 


th ae 





All along the line—from drafting board to finished job—you'll 
save by using Armco Spiral Welded Pipe. 


YOU'LL SAVE on material costs because Armco's wide assort- 
ment of diameters and wall thicknesses enables you to select a 
pipe exactly suited to your needs. 


YOU'LL SAVE on contract prices because Armco Pipe is 
supplied in uniform lengths that eliminate guesswork. 


YOU'LL SAVE on delivery because Armco Pipe can be 
shipped promptly whether your order be small or large. 


YOU'LL SAVE on installation costs because the long lengths 
(up to 50 feet) mean faster assembly, fewer joints. 


YOU'LL SAVE field welding time because Armco Pipe is 
fabricated of special weldable steel and each length is sup- 
plied with accurately beveled ends. 

For quick service, send your line pipe inquiries to our nearest office. 


The American Rolling Mill Company, Pipe Sales Div., Middletown, 
Ohio; 538 Mayo Blidg., Tulsa, Okla.; 35C0 Maury St., Houston, Texas. 








SPIRAL WELDED PIPE 
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Type P-400-46 Drawworks of 


The Continental Supply Co. 


OMPACTLY constructed and 
mounted on a heavy skid frame, 
the Emsco Type P-400-46 drawworks 


is a recent addition to the line offered 
by The Continental Supply Company, 
Dallas, Texas. This type drawworks 
utilizes a built-in reverse clutch and 
incorporates many new features that 
make it adaptable for use with inter- 
nal combustion engines, according to 
the manufacturers. 

A few of the features of the equip- 
ment include: Rigid construction of 
the entire unit resulting from elim- 
ination of all keys in the shafts for 
sliding clutches, splines being substi- 
tuted for keys on the shafts to give 
easier operation; hydraulic ejector- 
operated water cooling system for 
brake rims; an optional friction clutch 
for the rotary to permit smooth en- 
gagement of the rotary table drive, 
and universal throttle control afford- 
ing common operation of reverse, for- 
ward, and throttle from a single lever. 

The drumshaft assembly consists of 
a heat-treated steel shaft mounted on 
self-aligning SKF bearings, a drum 
constructed of cast steel and provided 
with a smooth spool for cable of any 
size, and press-forged brake rims. An 
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optional friction clutch on the high- 
speed end of the drumshaft enables | 
smooth, fast engagement of the shift. 
ing levers. The low-speed end of the’ 
drumshaft is provided with a reliable 
multiple-jaw clutch. All sprockets of 
the lineshaft assembly are mounted op 
bronze bushings. The outer sprocket 
of a double idler sprocket, mounted on | 
the drumshaft extension, transmits 9 
power to the rotary table through a 
short chain that eliminates slapping or 
sagging. 

General specifications include: num. 
ber of speeds, 6; diameter of brake 
rims, 46 in.; drum diameter, 185% in; 
overall height, 6 ft. 8 in.; overall 
length, 15 ft. 7 in., and width (les 
cathead), 8 ft. Illustrations, detailed’ 
information, and specifications are in- 
cluded in a bulletin available upon 
request to The Continental Supply’ 
Company. 


Bridgeport Rotary Rig 


NEW rotary drilling 

rig, known as Series 
TDL, Model G, manufac- 
tured and distributed by 
the Bridgeport Machine 
Company, Wichita, Kan- 
sas, is meeting favor with 
operators in localities where 
quick moves from one lo- 
cation to another are im- 
portant considerations, it is stated. The 
rig is designed especially for shallow- 
and medium-depth drilling, but can be 
converted at small cost for deeper 
drilling. Utilizing the new Gumbo 
Buster FC-200 unit drawworks, hav- 
ing built-in transmission and extended 
skids on which one or two engines may 
be mounted, it eliminates entirely the 
use of the conventional clutch and rig 
sub-structure, which materially re- 
duces the cost as well as facilitating 
movement from one location to an- 
other and rigging-up, the makers as- 
sert. : 


A selection of four speeds on the 
drumshaft, rotary drive, and cathead 
shaft, at constant engine speed, per- 
mits compounding and utilizing the 
full power of both engines at all times, 
which makes for maximum flexibility 
and ease of operation. All speed changes 
are made by a single operating lever. 

The rig is powered by gas, gasoline, 
butane, or Diesel engines and is so de- 
signed that a separate engine may be 
used to drive the mud pump if é- 
sired. Complete specifications and de- 
tails are contained in Rotary Machinery 
Bulletin No. 39, obtainable from the 
manufacturer. 


THE PETROLEUM ENGINEER, Jan., 1999 












PRODUCTION | 


aia: 


INCREASED 


STAMINA !S BUILT INTO 
AXELSON SUCKER RODS 


Increased life in your well—in- 
creased confidence in continuous 
performance —these are the 
benefits Axelson puts into Sucker 
Rods by their many careful fac- 
tory operations and controls. 














There is no substitute for Axel- 
son's forty-six years of Sucker 
Rod study and accumulated skill 
in these operations and controls. 


Production men who consider 
initial cost last specify Axelson 
Sucker Rods with certainty and 
confidence in their ability to 
stand up against corrosion, 
crooked holes, shocks and heavy 
loads. 


In every oil field in the world, 


Axelson means "life increased.” 


1. Axelson Sucker Rod quality begins with the steel. Axelson specifies— 
and checks—the chemical composition for conformity to their standards. 
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imes, 2. This is no ordinary steel ingot. 
bility Auelon insists on unusual precau- 

} tions in heating, cropping and roll- 
ing in order to avoid defects, 


3. Steel ingot passing through the "blooming" mill. 4. A billet mill and its various controls. 
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SUBSTITUTE | 

d de FOR QUALITY }) AXELSON MANUFACTURING COMPANY — P.O. Box 98, Vernon 
inery : Station, Los Angeles + St. Louis + 50 Church Street, New York + Tulsa & 

. Mid-Continent and Eastern Distributor: Frick-Reid Supply Corporation se 

the Rocky Mountain Distributor: Great Northern Tool & Supply Company » ™ 
Foreign Representatives: “COSMOS” Soc. in Nume Colectiv, Bucharest , 
Roumania « Direct Factory Representative, Bucharest, Roumania + 
Industrial Agencies, Ltd., San Fernando, Trinidad, British West Indies 


Factory Representative, Maracaibo, Venervela *« Armco Inter 

national Corp., Bucnos Aires, Argentina 5. Upsetting the ends of Axelson Sucker Rods is 
done in several stages to insure retention of proper 
structure of the forgings. 
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MACHINERY and EQUIPMENT 





Ditching Machine Equipped 
With New Type Chain 
Bp: digging chain takes a lot of 


punishment on chain and bucket 
type trench excavators. To give longer 
life and greater strength to this vital 











part, The Buckeye Traction Ditcher 
Company, Findlay, Ohio, is now equip- 
ping its Models 120 and 160 with a 
new chain constructed from drop- 
forged links and having splined bush- 
ings. 

Of particular importance on jobs 
when any delay ties up operations all 
down the line or results in penalties 
under a time limit contract, the elim- 
ination of digging chain breakage will 
be welcomed by all users of trench ex- 
cavating equipment. 

In addition to the new drop-forged 
digging chain, both the smaller Model 
120 with its range of digging capacity 
from 16 in. to 30 in. trench width and 
to 10-ft. depths, and the larger Model 
160 that digs trench 42 in. wide and 
12% ft. deep, have a number of other 
distinct operating advantages, the 
makers assert. One of the more im- 
portant of these is the shiftable boom, 
which permits digging to the extreme 
right or left of the machine, or in be- 
tween. 

Another feature appreciated by users 
of these Buckeye machines is their abil- 
ity to dig while tractioning backward. 
This permits tunneling under side- 
walks, digging straight down alongside 
building foundations, cutting man- 
holes, and many other time-saving 
operations, it is pointed out. 


Fisher Level-Trol 

NEW long-range liquid level con- 

troller, the Type 246 Level-Trol, 
has been developed by the Fisher Gov- 
ernor Company, Marshalltown, Iowa. 
It is a remote type, designed to main- 
tain an extremely sensitive, throttling 
level control in towers, accumulators, 
reboilers, and side strippers. The oper- 
ating medium may be either air or 
non-corrosive gas. 

This new control can be used on 
liquids of all gravities. It is especially 
suited for very viscous oils, because 
its float operates without guides, which 
ordinarily cause friction and sluggish 
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operation. The Level-Trol delivers op- 
erating medium pressures of 2 to 15 
lb. to the diaphragm valve. 

The Fisher Level-Trol utilizes a new 
principle of operation, based on weight 
measurement of buoyancy rather than 
a float riding a moving level. All lost 
motion is eliminated from the float 
mechanism. An anchored cantilever 
spring supports the float, which is spe- 
cially weighted to sink in the liquid be- 
ing handled. As the liquid rises, that 
displaced by the float creates a buoy- 
ancy that partly relieves the canti- 
lever spring. As the spring returns to- 
ward its normal position, this action 
is transmitted to the pilot valve by an 
arm connected to the spring through 
an extremely small rotary stem. Fisher 
engineers state that a level change as 
small as 3's in. will register a pressure 
change at the diaphragm. 

The Fisher Level-Trol is available in 
two sizes, one with a 14-in. adjustable 
level change, the other with a 32-in. 
adjustable level change. 





Oxy-Acetylene Cutting 
Attachment 
A‘ EW oxy-acetylene cutting at- 
tachment has been developed by 
The Linde Air Products Company, 
unit of Union Carbide and Carbon 
Corporation, New York, New York, 





Superior flashback resistance is an important 
feature of the Oxweld (Type CW-23} 


cutting attachment 


for shops where the amount of cutting 
does not justify the purchase of a sep- 
arate cutting blowpipe, and for those 
operations in the field where incidental 
cutting is to be done or where a mini- 
mum of equipment is desired. 

The new Oxweld (Type CW-23) 
cutting attachment will cut any thick- 
ness of steel to 8 inches. A new, im- 
proved injector principle causes it to 
operate with exceptionally accurate 
control of gases, and perform equally 
well with low-pressure or medium- 
pressure acetylene, its makers state. It 
is also characterized by the unusual 





stability of its preheating flam 3 
by its flashback calenine. “= 4 
The CW-23 can be used with either | 
the W-17 or W-22 Oxweld weldin 
blowpipes. 













Two New B-M-W Products 


NEW ball and seat called the 
A B-M-W Tower Type, shown in 


Fig. 1, is now being offered by the 
Bradford Motor 
Works, Brad. 
ford, Pennsyl. 
Vania, well. 
known manu. 
facturers for 
many years of 
B-M-W oil-well 7 
pumping equip. 
ment. By elon- 
gating the upper 
portion of the 
seat and ma- 


















Fig. | chining grooves 
The B-M-W Tower Type in it, as shown 
Ball and Seat in Fig. 1, all 





possibility of distortion in assembling 
in the complete valve is eliminated, the 
makers assert. 

This new ball and seat has been sub- 
jected to tests in actual pumping sery- 
ice and its success is attributed prin- 
cipally to the fact that the ball is 
tightly fitted to the seat when the 
pump is first operated. 





Fig. 2 shows 
the new B-M-W 
2-way non- 
magnetic crown. 
The construc- 
tion of the 
B-M-W 2-way 
crown is such as 
to prevent its 
becoming beaten 
out in the wings 
by the spinning 
of the valve ball, 
Also, there is 
sometimes 4 
magnetic condi- 
tion in oil wells 
that causes a ball 
to stick in the 
upper portion of 

Fig. 2 the crown. 
The B-M-W Two-Way sticking is prt 
Non-Magnetic Crown vented in the 
B-M-W 2-way crown by minimizing 
metallic contact between the ball and 
the crown at the upper end of the ball 
travel. 

This B-M-W 2-way non-magnetic 
crown can be used with any ball of 
seat. The new B-M-W Tower Typ 
Ball and Seat, however, requires the 
use of the B-M-W 2-Way Crown. 
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Fig |. Mist extracter (vessel painted 
white to left in picture) on outlet 
of suction line scrubber 





Breaking of heated com- 
pressor valves by contact 
of cold liquid is eliminat- 
ed in West Texas plant 


By 
H. B. VAN EMDEN 


Supervisor of Gasoline Plants, 
West Texas Division, Production 
Department, The Texas Company 
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The Use of Mist Extractors in Gasoline 


HE Johnson Gasoline Plant of 

The Texas Company at Crowell, 
Texas, takes casinghead gas from the 
field at about 200-Ib. suction pres- 
sure and compresses it to about 400- 
lb. About two years ago frequent shut- 
downs were necessary because of com- 
pressor valves breaking. The breaking 
cf these valves was finally diagnosed as 
being caused by cold liquid in the in- 
coming gas hitting the hot valves. The 
gas in the suction line passed through 
a large scrubber 4 ft. in diameter and 
20 ft. high, but it was evident that 
liquid was carrying-over from this 
scrubber. 

The mist extractor shown in Fig. 1 
was installed on the outlet of the 
scrubber and was found to collect 
about one and one-half bbl. of liquid 
per day, which completely eliminated 
the breakage of compressor valves. A 
large scrubber is generally supposed to 
reduce the velocity of the flowing gas 
to allow liquid to drop-out. Evidently 
the gas channels through the large 
scrubber in a stream that passes di- 
rectly from the scrubber inlet to the 
outlet, the remaining volume of the 
scrubber being filled with turbulent 
gas that forms a wall for the flowing 
gas stream. The liquid is carried in the 
form of fine drops and mist by this 
stream of gas and only the liquid in the 
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Plants 


outer edge of the stream of gas drops- 
out. 


The mist extractor consists of a 
number of zizag vanes placed in the 
gas stream. These vanes divide the gas 
flow into a number of thin streams, 
which are whipped from side to side 
against the mist-collecting vane sur- 
faces. At each projecting corner of the 
vane is a pocket to remove the col- 
lected moisture from the gas. The 
vanes reach into all parts of the gas 
stream, collect the liquid mist into 
drops, and remove it completely from 
the gas. 

Because the mist extractor was so 
effective on the suction of the plant, it 
was thought possible it might be of 
value on the discharge side, where line 
freezing trouble had been experienced 
during cold weather. In the discharge 
line 5,000,000 to 6,000,000 cu. ft. of 
gas per day was being transported 30 
miles through a 6-in. line. This line 
would sometimes be clogged with 
ice cakes 20 ft. long. The discharge 
gas temperature being high, the gas 
reached ground temperature slowly in 
the line, and at the high pressure, hy- 
drates were freezing at temperatures 
considerably above the normal freezing 
temperature of water. It was thought 
that mist extractors placed at intervals 
from the plant eould catch any liquid 


precipitated by reduction of tempera- 
ture. 

Mist extractors were placed at in- 
tervals of one-fourth, one and one- 
fourth, and six miles from the plant. 
These installations were successful in 
that liquid was trapped by all these 
mist extractors, and during the cold 
spells in November, 1937, and again in 
November, 1938, there were no serious 
freeze-ups on the line. Indications of 
some freezing were found on the line 
between the last two mist extractors 
and considerable liquid was drained 
from low spots along this part of the 
line, indicating that the spacing be- 
tween the last two mist extractors was 
too great to remove effectively the con- 
densate as formed. Since the installa- 
tion of these mist extractors there has 
been no extended spell of cold weather 
that would give this method of elim- 
inating line freeze-ups a thorough test. 

To determine the pressure drop 
through the mist extractor, 1/-in. con- 
nections were made on the inlet and 
outlet nipples. The difference was not 
readable on pressure gauges so a mef- 
cury-type orifice meter was connected 
and the differential pressure determined 
as 41, in. of water. This pressure drop 
was measured at a time when the rate 
of flow was slightly more than 6,000,- 
000 cu. ft. per day, the pressure 385 
lb., and the line size 6 in. 
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“Bolt Cock” Takes Samples 


At Any Height 


NEW accessory for bolted steel 
tanks is the bolt a 
d by Black, Sivalls and Bryson, 

ogy tn City, Oklahoma. 

The bolt sample petcock is inserted 
‘ato any vertical seam during the erec- 
tion of the tank, and permits taking 
samples from the tank at any desired 
level. 

Big brother to this sample cock is 
the patch bolt cock, which can be 
inserted after the tank has been erected. 
This “patch cock” can be installed in 
any vertical seam bolt-hole without en- 
tering the tank. It is tightened from 
the outside by two small wrenches. 





Marley Portable Engine- 
Cooling Units 


FTER a number of years’ experi- 
ence building portable mechani- 
cal-draft units for the water cooling of 


oil-field drilling and pumping engines, 
The Marley Company, Kansas City, 
Kansas, now offers a line of four stand- 
ard models that are said to meet the 
many problems of this type of service. 

Inside a closed system of copper at- 
mospheric tube sections, soft engine- 
jacket water is cooled without exposure 





to outside air. The tubes are externally 
cooled by any kind of raw water. 
Thus, the valuable soft water is saved 
for continuous recirculation and kept 
pure, preventing internal scale that 
cracks cylinder heads and often results 
in prolonged costly shut-downs, the 
makers state. 

Controlled cooling provides the 
Proper temperature for cach engine’s 
most efficient operation, correct oil 
temperature is maintained, and cylin- 
der strain is avoided. A simple hook-up 
eliminates costly new arrangements 
and Piping at each move, it is stated. 

One man and a truck equipped with 
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power winch can pick up, transport, 
and unload any of the four models. 
Compact and sturdily built for heavy- 
duty service, they withstand rough 
handling in transit and severe use and 
exposure on the job, it is asserted. 
Draft through the unit is induced 
by a quiet Marley fan so that cooling 
efficiency is independent of natural air 
movement. A single power unit drives 
the fan and the centrifugal pump for 
circulating the raw water. This power 


unit may be an a-c. or d-c. electric 
motor or gas or gasoline engine, any or 
all of which are available when the 
unit is purchased. Adaptable mount- 
ings permit the quick removal of one 
type of power unit and the hook-up 
of another. Both the raw and soft 
water systems can be easily and quickly 
drained when idle in freezing weather. 

Engines of 400 hp. are served ade- 


quately by the larger units of this new 
line, it is stated. 




















They've got what has long been needed to speed up 
ring break-in without risk of damaging existing cylin- 
der glaze—a coating of NON-SCUFF ANTI- 
FRICTION METAL over their entire wearing sur- 
face. BULLETIN 385-E gives full details. Write for 
a copy today. 


Sealing Pressures Since 1888 





C. LEE COOK MANUFACTURING CO 


INCORPORATED 
LOUISVILLE, KY. 
New York Los Angeles Chicago New Orleans 
Cleveland Baltimore Tulsa San Francisco 
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Nordstrom Sub-Zero Valve 
EVELOPMENT of a lubricated 


plug valve for use at extremely 
low temperatures is announced by the 
Merco Nordstrom Valve Company. 
Recently installed in a plant for the 
manufacture of ethyl chloride where 
temperatures are as low as minus 150 
deg. fahr., this type valve is said to 
be equally suitable for controlling 
liquid air or for use in dewaxing plants 
and for other applications where frigid 
temperatures are prevalent. 
Exposure to extreme cold causes 
steel to become brittle and decline in 


impact resistance. Hence, the indus- 
trial processes involving operation at 
artificially produced sub-zero tempera- 
tures require the use of steels that show 
a minimum degree of susceptibility to 
cold. 

This valve can be used at any tem- 
perature to minus 150 deg. fahr., if 
minimum impact strengths of 15 ft-lb. 
Charpy are specified. There has been 
considerable interest in the behavior of 
materials, steel particularly, at low 
temperature. Selection of wrought steel 
for parts subject to low temperature is 
not particularly difficult, but there are 
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One man easily 
can place the Griz- 
zly Giant Drill Pipe 


pipe with the spe- 
cial installation 
tongs provided for 
the purpose. 
illustration at left.) 


To lock on pipe, 
the tapered locking 
key is driven into 
fully locked posi- 
tion in tapered 
locking slots with a 
light hammer, pro- 
viding the most 
powerful grip ob- 
tainable. To re- 
move, the key is 
driven out of slots 
in the same manner 
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GRITILY GIANT 


Easy to install and easy to take off, but 
once locked on the pipe Grizzly Giant 
Drill Pipe Protectors stay put, and can- 
not be moved from their original installed 
position by the hardest blow encountered 
in service; providing full protection all 
the way to bottom. Can be transferred 
from one string to another and used until 
completely worn out. Ask your supply 
man for demonstration. 


E. M. SMITH COMPANY 


600-650 South Clarence Street, Los Angeles, California. 
Complete Stocks Maintained in Our Warehouses At: 
1121 Rothwell St., Section 16, Houston, Texas; 1008 S. E. 
29th St., Oklahoma City, Okla. Export Office: Continental 
Emsco Co., 30 Rockefeller Plaza, New York City. 


Distributed by Leading Supply Companies 


pipe PROTECTORS 











many parts for low-temperature sery 
ice, valve bodies for example, that 
could be made of cast steel. The dif 
ficulty has been in obtaining a ve 
steel to meet impact requirements 3 
low temperature. 

The Nordstrom development per- 
mits the operation of a valve at pres. 





sures to 600 lb. per sq. in. at sub-zero 
temperature, the manufacturers state. 
The steel from which the bodies are 
cast meets a low-temperature impact 
specification of a minimum Charpy 
impact of 15 ft-lb., standard keyhole 
notch specimens being tested. 

After casting, the valve bodies are 
subjected to a heat treatment that con- 
sists of normalizing at 1800-1850 deg. 
fahr., oil quenching from 1500-1550 
deg. fahr., and drawing at approxi- 
mately 1200 deg. fahrenheit. The cast- 
ings are held at normalizing, quench- 
ing, and drawing temperatures for one 
hour per inch of section. 

Chrome-molybdenum steel (SAE 
4140) is used for all parts, such as 
studs, that are made from forged or 
wrought steel. This particular steel 
was chosen because of its impact 
strength at sub-zero temperatures. 

In developing this new valve, Nord- 
strom engineers have designed the 
shank housing to embody an elongated 
casting, permitting complete insula- 
tion around the plug shank. These 
valves are produced in sizes from ¥- 
in. to 10-inch. 


Stuffing Box 


YELL Equipment Manufactur- 
W ing Corporation, Houston, 
Texas, has introduced an improved de- 
sign of stuffing box, built in two types, 
which features simplicity and durabil- 
ity. The accompanying illustration 
shows the Type “A”. The Type “B’ 
differs in that it does not have a tee 
connection. Type “A” eliminates the 
use of a tee fitting on the box and 
also allows the box to be set lower. 

An oil reservoir in the cap, or crown, 
supplies lubrication for the polished 
rod, and excludes grit or dirt. A bronz 
bushing is placed on top of the stuf- 
fing box rings, which allows the oil to 
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circulate between the bushing, crown, 
and rod. Both the oil reservoir and 
bushing are interchangeable between 
the two types. Any conventional type 





of packing ring of the proper size may 
be used. 

The packing rings are adjusted by a 
slight turn of the cap, which provides 
an evenly distributed pressure on the 
rings, owing to the precision fit of the 
gland. Wear on the polished rod is re- 
duced, and any fire hazard is elimi- 
nated, the makers state. 


SKF Rubberflex Pillow 
Block 


KF Industries, Inc., Front Street 

and Erie Avenue, Philadelphia, 
Pennsylvania, is introducing the ““Rub- 
berflex” Pillow Block, compact and 
sound-insulated. 

This new unit comprises a self-lock- 
ing bearing of the well-known SKF 
“Grip-lock” type. This bearing is in- 
herently aligning, thus compensating 
for inaccuracies of set-up and condi- 








tions of shaft misalignment without 
binding or in any way impairing the 
load-carrying capacity of the bearing. 
In addition, the use of this unit brings 
about manufacturing economies be- 
cause it requires no machining of the 
shaft, the manufacturers assert. 

The bearing is encased in a pressed- 
steel housing equipped with felt seals 
to exclude dirt. The housing is pro- 
vided with means for lubricating the 
bearing. The bearing and housing are 
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surrounded by an elastic material hav- 
ing special sound-absorbing character- 
istics, and the material has been spe- 
cially treated to make it impervious to 
oil and grease. 

Free from objectionable vibration, 
this unit carries substantial loads under 
virtually all operating conditions. Its 
unit construction facilitates mounting. 

These units are first being released 
in the 34-in. and 1-in. shaft sizes, and 
are obtainable through more than 800 
SKF representatives in all parts of the 
United States. 





Coupling Removes Paraffin 
HE Axelson guide type paraffin 
scraper coupling is used in wells 

having paraffin deposits in the tubing. 

The design of the coupling permits it 

to be hooked onto the rod string with- 

out interfering with normal operations. 

Spiral flutes form a continuous bear- 

ing surface and permit sufficient fluid 

passage. Paraffin is expelled by the 
turbulent action created by the spiral 
flutes. A scraper coupling installed at 
every fifth joint on the rod string is 
recommended by the manufacturer, 
the Axelson Manufacturing Company, 
Los Angeles, California. 



































REFLEX GAGES 


RUGGEDLY BUILT 
FOR LONG SERVICE 


Ideal for gasoline, kerosene, steam, oil, and other liquids. 
No matter what the color of liquid the 


Empty space shows 


WHITE 


Liquid level appears 


BLACK 


Sensitive and accurate; not affected by external shocks 
or vibration. No adjustments needed. Safe at high pres- 
sures and temperatures. Easily read. 


Use Jerguson Transparent (thru vision) Gages when you 
need to show the color and density of liquids. 


There’s a JERGUSON GAGE for your plant. 


Jerguson Gages are best 
By every real test. 


Catalog on Request 


JERGUSON GAGE & VALVE CO. 


81 FELLSWAY 
SOMERVILLE 


MASSACHUSETTS 











saat OAs Ashe 


? 
How Many Trips 


—do you have to make to recover 
a broken rod or coupling? 


ONE — is the answer if you use 


the correct O’Bannon Sucker Rod 
Socket. There are two types — 
the O’Bannon Overshot Socket 
for rods and hardened couplings, 
and the O’Bannon Type B Socket 
for rods and soft boxes. 


Complete information will be 
furnished on request or may be 
secured from your Supply Store. 


WALTER O’BANNON COMPANY 
Tulsa Ft. Worth 


O’‘BANNON 
SUCKER ROD 


SOCKETS 








R. G. Ayres and Van D. Ben- 
nett Join Bethlehem Supply 
Staff 


The Bethlehem Supply Corporation, 
Tulsa, Oklahoma, which recently pur- 
chased the International Supply Com- 
pany and the Oklahoma Iron Works, 
has added to its staff as sales manager 
Roscoe G. Ayres, formerly with the 
National Supply Company, and as sales 
engineer, Van D. Bennett, formerly 
with the Sunray Oil Company. Ayres’ 
first experience with the oil industry 
was in 1920 in the Tulsa office of 
Clark Bros. Company. When the Na- 
tional Supply Company took over the 
distribution of the Clark drilling en- 
gine he went with the Link Belt Com- 
pany in the sales department at Phila- 
del phia. 

January 1, 1922, he joined the staff 
of the National Supply Company, and 
for two years traveled the Mid-Conti- 
nent on engine sales. He then became 
attached to the Mid-West Division, 
first as general field salesman, later as 
a special representative on pumping 
equipment and engines, then as divis- 
ion engineer in charge of machinery 
sales, design, and installations. Subse- 
quently, he was promoted to the divis- 
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OIL INDUSTRY AS THE ONE 
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ion sales department, and in 1938 be 


Came assistant 
to the division 
sales Manager, 
supe rVising 
sales, engineer. 
ing, and special 
Assignments, 
Ayres is 4} 
years old, mar. 
ried, and has 
one son. He js 
a registered 


professional en. 
R. G. AYRES gineer, execy- 


tive vice-president of the Engineers 
Club of Tulsa, a member of the Amer. 
ican Society of Mechanical Engineers, 
the American Petroleum Institute, the 


Tulsa Club, and the Technical Club, 





Bennett will specialize in sub-surface 
pumping equipment and will make his 
headquarters at 
Houston, Tex 
as. He has ha 
ten years’ ex 
perience i: 
drilling an« 
productio: 
work in Kan 
sas, Oklahom: 
Texas, ane 
Montana. Be 
fore joining 
the staff of the 
Bethlehem Sup- 
ply Corporation he was production en- 
gineer for the Sunray Oil Company, 
and prior to that was division produc- 
tion superintendent for Kansas and 
production engineer of the British 
American Oil Producing Company. He 
recently spent six weeks in the east at 
the Bethlehem Steel Company mills at 
Bethlehem, Pennsylvania; Sparrows 
Point, Maryland; Lebanon, Pennsyl- 
vania; and Williamsport, Pennsylvania. 





VAN D. BENNETT 


Bennett was chairman of the A.P.I. 
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Mid-Continent District, Production 
Division, for 1937-38, is a member of 
the Mid-Continent A.P.I. committee 
on sucker rods and engines, a member 
of the A.P.I. subcommittee on drilling 
and production practices, and a mem- 
ber of the Tulsa Engineers Club. 






Seals quickly and positively. 
Makes joints permanently leak-proof. 
Will not “freeze”, nor gall. 

Forms elastic body which will not crack. 


Permits easy breaking out of threaded joints. 





einai Insoluble in petroleum products. 
Patent Pending 


Buy RECTORSEAL from your 
supply store 


New Gaso Warehouse 


Stocks 


The Gaso Pump and Burner Man- 
ufacturing Company, Tulsa, Okla- 
homa, has announced that complete 
warehouse stocks of Gaso pumps and 
parts are now being maintained at the 
warehouses of the Buda Engine and 
Equipment Company at Houston, 
Longview, and Odessa, Texas. 


Unaffected by heat, up to 400 deg. 
Readily applied by any field worker. 


Sold in container sizes to fit your needs. 


RECTOR WELL EQUIPMENT CO., INC. 


HEADQUARTERS: Fort Worth, Texas. BRANCHES: Houston, 


Wichita Falls, Midland, Corpus Christi, Los Angeles, Tulsa, 
Shreveport, Casper. 
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AllisChalmers Establishes 
Newark Branch 
A new branch office and warehouse 
was established in Newark January 1 
by the Allis-Chalmers Manufacturing 
Company, Milwaukee, Wisconsin, in 
the Industrial Office Building, 1060 
reet. 
~~ rans ofice will be a branch of 
and under the jurisdiction of the New 
York district office of the company, 
and is expected to provide additional 
grvice in the Newark area for Allis- 
Chalmers motors, pumps, texrope 
drives, power transmission units, and 
other equipment in the company’s line. 
C. A. Pihl has been appointed as 
Newark brank office manager. 





Youngstown and Republic 
Acquire Interest in Emsco 
Derrick and Equipment Co. 


The Youngstown Sheet and Tube 
Company of Youngstown, Ohio, and 
The Republic Supply Company of 
California have acquired a substantial 
stock interest in the Emsco Derrick 
and Equipment Company of Los An- 
geles, California, including the pur- 
chase from E. M. Smith, former presi- 
dent of the Emsco company, of his 
holdings therein. Frank Purnell, presi- 
dent of The Youngstown Sheet and 
Tube Company, has been elected the 
new president of Emsco Derrick and 
Equipment Company. 

Emsco Derrick and Equipment 
Company is one of the leading manu- 
facturers of oil-well equipment and 
supplies, having plants in Los Angeles, 
California, and Houston and Dallas, 
Texas. 

The Continental Supply Company, 
having branch stores and offices in all 
producing states except those on the 
Pacific Coast, have for a number of 
years been distributors of Emsco prod- 
ucts and will continue as such in the 
area in which it operates. The Conti- 
nental Supply Company is a subsidiary 
of The Youngstown Sheet and Tube 
Company and has general offices in 
Dallas, Texas. The Republic Supply 
Company of California, having stores 
and offices on the Pacific Coast, will 
continue as distributors of Emsco prod- 
ucts in that area. The Continental- 
Emsco Company, a subsidiary of The 
Continental Supply Company, export- 
ing Emsco equipment from New York, 
will continue in that capacity. 

It is the purpose of The Youngstown 
Sheet and Tube Company and The Re- 
public Supply Company of California, 
by bringing the manufacture and dis- 
tribution of Emsco products into closer 


relationship, to serve all interests more 
effectively, 
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The negotiations for the purchase of 
this stock interest were handled by W. 
J. Morris, president of The Continen- 
tal Supply Company, and J. A. Craw- 
ford, president of The Republic Sup- 
ply Company of California. 

The directors of Emsco Derrick and 
Equipment Company include: Frank 
Purnell, W. B. Gillies, W. J. Morris, 
Frank I. Brinegar, J. A. Crawford, 
Thos. H. Beament, and W. D. David- 


son. 


Walter Bloxdorf Honored 


Years of patient study and experi- 
mentation on rope wire were rewarded, 























recently, when Walter R. Bloxdorf, 
metallurgist of the Macwhyte Com- 
pany, Kenosha, Wisconsin, received 
from the Wire Association the supreme 
award for the outstanding contribu- 
tion to the industry for 1938. A bronze 
plaque was presented to Bloxdorf by 
the board of directors of the National 
Metals Congress, of which the Wire 
Association is an affiliate, at their re- 
cent convention at Detroit, Michigan. 
The basis for the annual award was 
a paper prepared by Bloxdorf dealing 
with metallurgic processes in the 
manufacturing of rope wire. 
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General Power Unit on pipe line gathering pump. Burning natural gas. 


60H.P. 85H.P. 9SHP. 


All the economies of the Ford V-8 engine are now avail- 
able in General Power Conversion Units powered with 
the three sizes of Ford V-8 engines. Install the size and 
type that will most economically fill your power require- 
ments—Don’t under-power—No need to over-power. 
For drilling, pumping, and generating these units are 
available with single, dual, and mulliple engines. 


General Power Ford V-8 Conversion Units offer you these 


advantages: 


Powered with Ford V-8 truck engine. 
Radiators especially designed for stationary work. 
Shaft mounted on ball bearings. 


Malleable cluich housing. 
Pierce governor, flyball type. 


Combination natural gas or gasoline carburetor. 
Over 12,000 authorized Ford deaiers to give you service. 


For prices and information—Write, Wire, or Phone 


GENERAL POWER, 


QUAPAW, OKLAHOMA 


efi CENERAL POWER 


“IS More Economical! 











INC. 


Phone 64 
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Security Constructs New 
Houston Plant 

The Security Engineering Company, 
whose main office and plant is in Whit- 
tier, California, announces construc- 
tion has been started on its modern 
new division office, warehouse, and 
manufacturing plant at 5525 Clinton 
Drive, Houston, Texas. 

The new unit is being built by the 
Austin Company, and will occupy a 
space 160 by 250 ft. Steel construction 
will be used throughout. 

“Securaloy” pipe and accessories will 
be stocked and serviced at the new 











~ 





plant for the Oklahoma, Louisiana, II- 
linois, and Gulf Coast areas. This new 
plant will also handle an important 
part of export shipments of Security 
equipment through New Orleans and 
Gulf Coast ports. 

H. F. Sutton, division manager for 
Security Engineering Company, Inc., 
at Houston, and a member of the com- 
pany’s sales department for the last five 
years, will be placed in charge of the 
new plant. 

L. G. Robinson is moving to Hous- 
ton as assistant to Sutton in the Gulf 
Coast area and will make intermittent 
trips to Illinois fields. 


SAFETY 
DEPENDABILITY 
BEAUTY 


in Modern Pressure Storage 


- Coyattts 











Hal Bentson is in charge of engineer 
ing. 7 





Manufacturers to Pregey 
Technical Papers at Houston 


Oil Show 


The Drilling and Production Com 
mittee of the Oil-World Exposition ‘ 
¢ held in Houston, Texas, April 4. 
29, will offer to exhibitors the oppor. 
tunity to present semi-technical and 
technical papers at meetings sponsored 
by this committee. As brought out by 
seorge B. Corless, chairman of th 
Drilling and Production Committe: 
there are much data on the application, 
of oil field equipment that are of yitd 
interest to the industry. There is, hoy. 
ever, no outlet for such information in 
the meetings sponsored by the varioys 
technical societies associated with the 
oil industry and the Oil-World Expo- 
sition will thus provide a forum for 
presentation of this type of inform 
tion. 

The program now being perfected 
will include meetings throughout the 
week of the Houston Show. Papers will 
be limited to subjects that have a def. 
inite interest, both from a technical 
and practical viewpoint. Included will 
be discussions of the service facilities 
and organizations that exhibitors have 
to offer to the consumer. All papers 
will be passed upon by the committee, 
which consists entirely of men not con- 
nected with manufacturing or mir- 
keting of oil tools or machinery. 

The committee consists of G. B. 
Corless, chairman, Humble Oil and Re- 
fining Company; M. Albertson, Shell 
Petroleum Corporation; Prof. Ben- 
jamin C. Craft, Louisiana State Uni- 
versity; Prof. Howard E. Degler, Uni- 
versity of Texas; Joe J. King, United 
Gas Pipe Line Company; Ed Lenzner, 
Ex-Officio, Oil- World Exposition, 
Inc.; Arthur G. Levy, Fohs Oil Com- 
pany; George L. Nye, Tide Water-As- 
sociated Oil Company; Prof. J. 
Pound, The Rice Institute; Prof 
Harry H. Power, University of Texas; 
James U. Teague, Humble Oil and Re- 
fining Company; Prof. Harold Vance, 
Texas A. & M. College; and Joseph 
Zaba, Rio Bravo Oil Company. 

According to Ed G. Lenzner, ge 
cral manager of the Exposition, this 
program will give the exhibitor an op- 
portunity to present factual data com 
cerning the application of equipment 
to groups and by thus supplementing 
the physical display of equipment a 
the Show present a complete story 
how the exhibitor is aiding in meeting 
the problems that confront operator 


in oil fields. 
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Champion Now Vice-Presi- 
dent of Byron Jackson Co. 


F. S. Dulin, president, announces 
the election of Frank Champion as a 
vice-president of Byron Jackson Com- 
pany; with headquarters after January 





FRANK CHAMPION 


1, 1939, at Houston, Texas, where he 
will be the ranking officer of the com- 
pany. Champion also retains his duties 
of general sales manager of the Oil 


Tool Division of Byron Jackson Com- | 


pany. 





Vice-President of Pittsburgh 
Equitable Passes Away 
Edward A. Johnson, vice-president 

of the Pittsburgh Equitable Meter 

Company, died at his home in Bellevue, 





EDWARD A. JOHNSON 


Pennsylvania, a suburb of Pittsburgh, 
December 15, at the age of 58. A na- 
tive of New York City, where he had 
been associated with the Watson Still- 
man Company and later as New York 
district manager for Duff-Norton 
Manufacturing Company, Johnson 
went to Pittsburgh in 1911 as general 
sales manager for Duff-Norton Manu- 
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facturing Company. In 1929 he joined 
the Pittsburgh Equitable Meter Com- 
pany. 





Lufkin Personnel Changes 

Lufkin Foundry and Machine Com- 
pany, Lufkin, Texas, announces the 
following changes in its sales organiza- 
tion: 

A. B. Bennett, formerly in charge of 
East Texas, has succeeded C. B. Ed- 
wards, resigned, and will be located in 
Houston as manager of the Gulf Coast 


territory. C. B. Edwards will be comp- 





troller of the Southland Paper Mill, 
Inc., Lufkin. 

Don Kerr, who has been in East 
Texas as field man for several years, 
will be district manager of the East 
Texas area. 

C. S. Hardin, formerly at Talco, will 
be in the company’s district office at 
Salem, Illinois. 

Harold Blodgett, formerly of Wich- 
ita Falls, also will be at Salem, Illinois. 

Elvin Read, formerly of Kilgore, is 
now in charge of the company’s ware- 


house at Effingham, Illinois. 























MAKE US 
PROVE IT! 


We hope your New Year resolu- 
tions included one to make us 
—_ that JENSEN JACKS 
cost production profits by cut- 
ting production costs. 





JENSEN 


BROTHERS 


/X3]) MANUFACTURING CO. 
..++. Coffeyville, Kansas 








We contend this, and have for 
20 years: WITHOUT JENSEN 
EQUIPMENT, YOUR COST OF 
LIFTING A BARREL OF OIL IS 
MORE THAN NECESSARY. 


EXPORT OFFICE...136 LIBERTY STREET ® NEW YORK, N. Y. 

















—uichly S. 


@ This Link-Belt 
dual vibrating screen 
hook-up is taking 
shale and other abra- 
sive materials out of 
drilling mud. Besides 
keeping destructive 
materials out of con- 
tact with pump parts, 
thus vastly reducing 
pump maintenance, a 
valuable saving in the 
cost of mud alone is 
made. For the most ef- 
ficient,dependable,eco- 
nomical method of re- 
conditioning rotary 
mud—specify Link- 
Belt screens. 7541 

















-LINK- BELT ‘MUD SCREENS 


ave their Cost 








LINK-BELT COMPANY, Philadelphia, Houston, Tulsa, Dallas, Los Angeles, 
Indianapolis, Chicago, New York. 


Sold by Most Supply Houses 





To supply electricity 
icolmrelalitiare male pm ole lsa) on 
ing plant and refinery 
lighting, welding out- 
sah eM Lalo MR] -oh dg (or-] Bk Cove) 
—Type T-2-GI15 DC 
Generator Pack (shown). 
Also T-2-G32DC or T-2- 
G120 AC. 


To power gathering line 
ole lanley-Molmreldiiilale mate melalc 


ity outfits (operating 
generator, pump, com- 
pressor, etc.)—Type 
T-2-P, with pulley and 

lel hols 


For concrete mixers, 
hoists, and all types of 
construction machinery 
—Type T-2-PC, with 
clutch and pulley. 


To power air compressors, 
stripper well pumps, 
water pumps and._ all 
types of stationary or 
eke] ma-lolk-ma-16l6l|elaal-ale 
—Type T-2. 





Covic Diesel gives you 124-20 h.p. with 
half the weight and size of vertical 
heavy-duty engines. Compact, pancake, 
full Diesel design--burns low cost fuel 
without spark or glow plugs. Instant 
hand starting-full range of smooth 
power--low maintenance cost. 


COUT DIESE be oc iicn-renorriuco, ne 


6822-26 McKINLEY AVENUE, LOS ANGELES, CALIFORNIA 
BIL ene Specifications on following 
Covic Power Packs illustrated above: Type T-2 (Type T-2-PC 
O Type T-2-P 1) Type T-2-G115DC Oj Type T-2-G32DC 
O Type T-2-G120AC (Covic Power Packs for powering re- 

quirements described in letter herewith I 


















Firm Name pe-1-39 I 
Title I 
Address City State 
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Sea Transport and Measurement of Petroleum Products 
by Capt. P. Jansen and H. Hyams, A.M. Inst. P. T, Published 
by T. L. Ainsley, Ltd., Mill Dam, South Shields, England 
185 pages, 1938. Price 12/6 net (about $3.10), 


This book is an amplified version of Capt. Jansen’s book 
on Transport of Petroleum Products published in 1925. The 
subject matter of the first edition has been revised and ex. 
tended. New sections on the principal applications and test- 
ing of the more widely known petroleum products and on 
the sampling and measurement of bulk oil quantities haye 
been added. Explanations of the processes underlying the 
computation of oil tonnages have been provided, and the 
tables for calculating weights from volumes have been care- 
fully revised and brought up-to-date. A section Containing 
miscellaneous tables has been included. 





L. P. Conner and Herman Otto Added 
to Merla Tool Staff 


L. P. Conner, formerly sales engi- 
neer for Gas Lift Corporation, be- 
came a member of the Merla Tool § 
Company, Dallas, Texas, sales person- | 
nel effective January 1. With the title 
of sales engineer, Conner will be lo- 
cated at Monahans, Texas, and his 
sales and service activities will extend * 
throughout the West Texas and New | 
Mexico territories. 





Conner is a graduate mechanical 
engineer from Texas Technological 
Institute, Lubbock, Texas. His oil in- 
dustry experience also includes several years with the West 
Texas Gas Company. 


L. P. CONNER 


On January 16 Herman Otto, well-known petroleum engi- 
neer, joined the sales engineering staff of Merla. For some 
time he has been affiliated with the firm of J. Davis Collett, 
Jr., Consulting Engineers, at Hous- 
ton. Prior to that he was engaged in 
petroleum industry engineering work 
with Parks Engineering Service, of 
Houston. His introduction to petro- 
leum engineering after graduating 
from the Engineering School of the 
Dh University of Texas in 1932 was with 
the Stanolind Oil and Gas Company, 
where he was employed for a period 
of five years. 

Otto is best known for the bot- 
tom-hole pressure work he has done 
in the Mid-Continent area. He will be located in Dallas, and 


ee — ee 





HERMAN OTTO 


| his activities with Merla will embrace general sales engineet- 
| ing and service work with special emphasis upon bottom-hole 


pressure problems. 

The addition of Conner and Otto to the Merla Tool Com- 
pany sales force marks another step in Merla’s sales and serv- 
ice expansion program for 1939. 
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This remarkable Belt Clamp is designed and made in such 
a way that the bolts CANNOT BE BENT. The only stress 
possible is TENSILE, hence the bolts always remain per- 
fectly straight, regardless of belt pull. Result: the bolts can- 
not and do not break. 

Therefore, the next time you order a Belt Clamp, be sure 
to specify the best obtainable... The 


B-M-W COLLINS BELT CLAMP 


It presents an entirely new, thoroughly tried, and superior 
principle in Belt Clamp design. The clamping members are 
made of aluminum alloy, and the bearing plates of bronze. 
Bolts are of high carbon steel, heat-treated. 

SOLD BY SUPPLY STORES 

Supply stores handle all of the leading B-M-W Products: @ NEIL- 
SON Tools (Safety Sucker Rod Hooks, Tubing Hooks, Rod Eleva- 
tors, Sucker Rod Sockets, ete.); @ ADMORE Liner Barrels; 
@ TEX TYPE Plunger Fittings and Valves; @ BALLS and SEATS 
(made for every pumping service) including the new B-M-W 
TOWER TYPE BALL AND SEAT and the new B-M-W TWO-WAY 
NON-MAGNETIC CROWN; @ ADMORE Insert Pump Anchors; and 
@ COLLINS Belt Clamps. 











BRADFORO,PA. —— TULSA.«OKLA. 











DIRECT READING 








eye. Vv 


DITCHERS 


The most important pipelines the world over 


are laid in trenches dug by Buckeye Ditchers. 


MODEL 12. The Pipeliner 
For trench from 141/2"to 24wide, 544’ 


deep. Engineered for real pipeline 
service. Lots of speed and power, and 
built to stand up under hard digging. 








MODEL 49.. .The Mainliner 
BIG trench is easy with this Buckeye. 
Digs to 43 wide, 8'deep. Transmission 
drive for all operations fully enclosed. 
Ruggedness and power keep costs low. 


WRITE FOR 

COMPLETE 

INFORMATION 
e 
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THE BUCKEYE TRACTION DITCHER 
FINDLAY, OHIO 


COMPANY 


“SPECIAL” FEATURES 
Are Your Assurance of 
Accurate Well Contrel , 


Take a look at this new Martin-Decker ‘‘Special’’. It’s a 
portable weight indicator with plenty of outstanding features— 
and, best of all, its efficiency doesn’t go down with the setting 
sun! 

For not only does the ‘‘Special’’ have an extra large dial 
that can be read easily from all parts of the rig, but built-in 
illumination lights up the entire surface of the dial face at night, 
making numerals and gauge hands just as readable at midnight 
as at noon. That means full 24-hour visibility, greater accuracy, 
and positive control over all jobs, whether it’s drilling, pulling 
rods, or the most delicate of fishing jobs! 

Besides day and night readability, the ‘‘Special’’ has other 
outstanding features, too, For example, the large dial face has 
etched numerals that give direct readings both in pounds and in 
points for any string-up and any standard line size... there 


are two gauge hands, one a supersensitive hand (six times as sensitive as the regular one) that 
provide vernier readings for all precision work ...and the new oversized mechanism has suf- 











ACCURACY 
VISIBILITY AND 
UNINTERRUPTED 
SERVICE 
WITH THIS 
UNITIZED MUD. 
PUMP GAUGE 


LONG 
San 
Mid-Continent 
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ficient capacity to handle loads on wells deeper than any thus far drilled! 

In fact, the ‘‘Special’’ incorporates in one complete unit every important feature for proper 
well control where portability is essential and a chart record is not required. 

The ‘‘Special’’ is ruggedly built of the finest materials, and the workmanship is the same 
that has made all Martin-Decker Products world famous for accuracy and long life. It is 
weather-proof, tamper-proof, vibration-proof, and its factory calibrated mechanism requires no 
pumping or priming. A handy carrying case is included, 


Write today for complete information! 


TIN-DECKER CORPORATION 


BEAC H'! CALIPF@O Sa & 2 @ 
Valley: A F McQUISTON. Bakersfield, 
Distributor’ REED ROLLER BIT COMPANY, 


California 


Houston, Texas 
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A Chaplin-Fulton High-Pres- 
sure Regulator and a C-F 
Low-Pressure Regulator 
used on the fuel line 
of a 400 h.p. Gas 
Engine 


WELL 
REGULATED 


Chaplin-Fulton pressure-control devices for all uses 
have been standard equipment in the oil and gas indus- 
try for over fifty years. Ask for catalog. 


The 
CHAPLIN-FULTON MFG. CO. 
28-40 Penn Avenue CF 


Pittsburgh, Pa. 



























Mistake-Proof Quick-setting 


WORKHOLDERS 


on these new all steel malleable 


alloy RIE&(B tThreaders 


Enthusiastic approval every- 
where from men who know 








pipe threaders. They like Be, £aa". 
the new durable strength, type workhold- 
including the drop forged er. Threads 


”,1%4", 1%", 
2” pipe with 1 
set of dies. 


steel cam plates; the choice 
of two nearly automatic 
workholders, cam and plate 
type, with no_ bushings. 
These No. 65s thread 4 
sizes of pipe with 1 set of 
chaser dies. Only 4 dies 
(instead of 16) and they stay 
in the tool— can’t be lost. 

For smooth fast perfect 
threading, see the new 
RIGID 65s. Get the whole 
story —call your Supply 
House. If they can’t supply 
you yet, write for our new 
threader folder, sending 
your Jobber’s name. 


THE RIDGE TOOL CO., ELYRIA, OHIO 






No. 65 RG 

ratchet, cam 

type workhold- 

er. Threads 4 

sizes of pipe 

with 1 set of 
ies. 


MAKERS OF THE FAMOUS 


RIGCID WRENCH 
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MEETINGS 





California Natural Gasoline Association—Febru 2 ki 
Building, Los Angeles, California. ory 4, Richtlg 





American Institute of Mining and Metallurgical En 
ruary 13, 14, 15, and 16, Engineering Societies Buildin 
New York. 


Gineers_ry, 
g. New York, 





Indiana Independent Petroleum Association, Spring Convens 
and Refiners’ and Suppliers’ Exhibit—March 14, 15, ang 16 Ye 
Severin, Indianapolis, Indiana. : 





American Petroleum Institute Division of Production, Southw 
District—March 16 and 17, Plaza Hotel, San Antonio, Texas, ’ 





Western Petroleum Refiners Association, Annual Meeting—Marg, 
20, 21, and 22, Plaza Hotel, San Antonio, Texas. 





American Association of Petroleum Geologists—March 22, 23 and 
24, Oklahoma City, Oklahoma. ; 





American Chemical Society—April 3, 4, 5, 6, and 7, Baltimore 
Maryland. ; 





Oil-World Exposition—April 24, 25, 26, 27, 28, and 29, Housion, 
Texas. 





Petroleum Industry Electrical Association—May 3, 4, and 5, Rice 
Hotel, Houston, Texas. 





Petroleum Electric Supply Association—May 3, 4, and 5, Houston, 
Texas. 





Natural Gasoline Association of America—May 3, 4, and 5, Tulsg, 
Oklahoma. 





American Petroleum Institute, Mid-Year Meeting—May 15, 16, 17, 
and 18, Roosevelt Hotel, New Orleans, Louisiana. 





Pennsylvania Grade Crude Oil Association—June 15 and 16, Hotel 
Hershey, Hershey, Pennsylvania. 





American Society for Testing Materials, Annual Meeting—jun 
26, 27, 28, 29, and 30, Chalfonte-Haddon Hall, Atlantic City, New 
Jersey. 


International Petroleum Exposition—May 18, 19, 20, 21, 22, 23, 24, 
and 25, 1940, Tulsa, Oklahoma. 








Central Steam Generating Plant Used in 
Drilling at Rosecrans 


The accompanying illustration shows the central steam 
generating plant the Barnsdall Oil Company is using in dril- 





ing its wells in the Rosecrans field, California. This plant 
consists of an “Oilwell” feedwater-heater—pump unit and 4 
battery of four “Oilwell” portable superheated-steam gene 
ators. The photograph was taken soon after the plant wa 
placed in service and before the boilers had been insulated. 


THE PETROLEUM ENGINEER, Jon. 1% 











TS—Fo, 
Ww Y otk, 


nVention 
6, Hol 


uth wes! 


16, 17, 
}, Hotel 
—june 
1, New 


23, 24, 


steam 


drill- 





plant 
and 4 


ener- 
Was 











Distributors and Regional Managers for 
Covic Diesels Appointed 


National distribution for Covic Diesel engines is being 

idly completed by the Northill Company, Inc., Los An- 
mp California, manufacturers, through a series of dealer 
ge an meetings in all parts of the country, followed 
“vs appointment of distributor and dealer organizations. 
‘nai managers for the Covic Diesel division of the 
Northill Company were named recently in several territories. 
R. K. Johnson and David Bennett will make headquarters 
at 90 Pine Street, New York City, and jointly cover the 
Atlantic Coast north of Norfolk, Virginia. J. E. Oliphant 
will work from Marion, Ohio, and serve Ohio, Kentucky, 
Tennessee, and West Virginia. Louis Swenson will have head- 
quarters in Chicago for the territory from that city to St. 
Louis. Thomas P. Hallock will make his headquarters at Jack- 
sonville, Florida. 





Type T-2 Covic Diesel 


Distributors include Warren Norge Company, Inc., New 
York City; Banthin Body Company, Inc., Bridgeport, Con- 
necticut; Larson Marine Company, Boston, Massachusetts; 
Bazzaro Engineering Company, Washington, D. C.; Sol Bran- 
cato and George Levine, New Haven, Connecticut; Carson 
Machine and Supply Company, Oklahoma City, Oklahoma; 
Hart Machinery Company, Tampa, Florida; W. E. Richard- 
son Machine Company, Birmingham, Alabama; and Sea 
Island Yacht Yards, Simons Island, Georgia. 

Deliveries of the American engine are now being made to 
these distributors from the Northill factory. 


Type T-2 Covic Diesel engines are offered for power on 
all types of manufacurer power equipment in the construc- 
tion and material-handling industries, for welders of 200- 
amp. capacity, pumps, portable air compressors, pavers, con- 
crete mixers, draglines, and other machinery using engines to 
20 horsepower. 





Lewis B. Swift New President Taylor 
Instrument Companies 


Herbert J. Winn, retiring president of the Taylor Instru- 
ment Companies, Rochester, New York, becomes chairman 
of the board of directors and is succeeded in the presidency 
by Lewis B. Swift, who has served as vice-president in charge 
of engineering and research. Karl H. Hubbard has been ap- 
pointed chief engineer, in charge of engineering research and 
design and Dr. H. L. Mason will succeed him as head of the 
Research Division. Winn, retiring president, has been with 
Taylor almost 46 years, and has served as president and 
treasurer for 25 years. Swift was elected a director of the 
company in 1928, and in 1929 became chief engineer. Since 


1934 he has been vice-president in charge of engineering 
research and design. 


Other officers chosen by the board of directors include: 
Vice-presidents, P. Richard Jameson, Henry W. Kimmel, and 
Fred K. Taylor; treasurer, Herbert J. Noble; secretary, 
Henry W. Kimmel; assistant secretary, George H. Taylor. 
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KEEP PURE D C ING 





WATER CANS 
& COOLERS 


GOTT Water Coolers are the 
convenient way to keep drinking 
water handy to the worker, protect it 
from impurities. Their exclusive con 
struction keeps water cool for long 
ex-te lolol MMcteltte Milittele Mi letgel Mc -terloh cele) ) 
top. handy non-leaking push button 
faucet. GOTT 

Water Cans for 

handy field use. 
Your Supply Store has 


them, get one today! 


H.P.GOTT MFG.CO. 


WINFIELD, KANSAS 


Mode 


WATER ALWAYS 














ARMST 


The Ideal Wrench 


Made exclusively by ARMSTRONG BROS. 
Truly ideal for all around uses. Jaws have 
two biting surfaces. Straight for pipe, “V” 
for fittings, valves, and narrow or irregular 
surfaces—takes a 2 point hold on any surface. 
Extended radius (rocker shape) of jaws take 
up all chain slack. Jaws are drop-forged from 
special steel, are hardened, tempered and 
tested for wearing qualities. All parts 
are replaceable. 





















Look for the Arm-and-Hammer 


Chains replaceable instantly 
with link for screwing flanges. 
Write for Circular and 
Pipe Tool Catalog P-35 


TRONG BROS. TOOL COMPANY 
“The Tool Holder People” 
331 N. Francisco Ave. Chicago, U. S. A. 
Eastern Warehouse and es: 
199 Lafayette Street, New York 


San Francisco London 





ESE 
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Mail Your Subscription Now 





TRAVEL 
COMFORT 


Affiliated 
NATIONAL HOTELS 
ALABAMA 


NATIONAL HOTELS : 


HOST TO THE MATION 
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